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PREFACE. 

T>  Y the  Newtonian  fyftem,  I mean  the 
fyftem  of  the  world  difcovered  by 
Pythagoras,  revived  by  Copernicus,  and, 
by  the  aid  of  a fublime  and  exquiftte 
geometry,  brought  to  its  prefent  ftate 
of  perfection  by  Sir  Ifaac  Newton.  In 
this  acceptation  of  the  term,  the  follow- 
ing Effay  is  intended -to  fupport,  extend, 
and  improve  the  Newtonian  fyftem.  But 
to  do  this,  by  no  means  implies  an  im- 
plicit attachment  to  every  doftrine  adop- 
ted in  that  fyftem.  On  the  contrary,  im- 
provements imply  imperfeClion,  and  im- 
perfeftion  error*  The  phyfical  parts  of 
the  Newtonian  fyftem  are  allowed,  by  its 
moft  learned  and  judicious  friends,  to  want 
thofe  traces  of  the  great  mafter  that  dif- 
tinguilh  the  mathematical  principles. 
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Sir  Ifaac  himfelf  appeared  fenfible  of 
their  imperfeftion,  and  feemed  to  leave 
them  to  the  correftion  of  others,  when  he 
denominated  his  work  mathematical  prin- 
ciples, thereby  leaving  out  the  phyfical, 
as  forming,  in  his  opinion,  a lefs  perfeft 
part  of  his  fyftem,  on  which  he  did  not 
choofe  to  commit  his  fame^ 

In  reforming  thefe,  or  attempting  to  do 
it,  I think,  far  from  oppofmg  Sir  Ifaac,  I 
am  an  humble  coadjutor  in  his  labours,  by 
inveftigating,  anew,  thofe  difficult  points, 
in  refpeft  to  which  he  candidly,  acknow- 
ledged his  defefts,  and  called  upon  the 
new  exertions  of  his  readers  to  fupply 
them.  Nor  is  it,  truly,  to  honour  the 
memory  of  this  great  man,  with  a fuper^ 
ftitious  veneration  to  receive,  as  facred,  all 
his  opinions,  and  thus  hand  down  his 
errors,  uncorre6led,  to  pofterity,  to  the  in- 
jury of  his  reputation  when  a greater 
lapfe  of  time  ffiall  place  mankind  in  a 
condition  to  difcriminate  more  juftly  of  his 
labours.  Thofe,  rather,  may  be  called  his 
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friends,  who,  by  expunging  what  is  erro- 
neous in  his  works,  leave  that  which  re- 
mains more  perfeft  ; and  by  fupplying  the 
defefts  of  his  fyftem,  tranfmit  it  more  com- 
plete to  future  times,  a more  glorious 
monument  of  his  fame. 

The  following  Effay  is  intended  to 
improve  the  phyfical  principles  of  phi- 
lofophy,  in  order  to  extend  our  know- 
ledge of  nature.  If  I have  fucceeded  in 
thefe  views  it  will  be  no  objeftion  to  my 
attempt  that  I have  deviated  from  prin* 
ciples  already  eftablifhed,  fince  it  is  ob- 
vious that  every  advance  in  knowledge 
implies  the  difcovery  and  renunciation  of 
fome  error.  He,  who  will  adhere  im- 
mutably to  tenets  once  adopted,  can 
never  increafe  his  light,  nor  improve  his 
underftanding. 

Nor  will  any,  who  think  juftly,  be  of- 
fended, either  that  their  Qwn  opinions  are 
controverted,  or  that  too  little  regard  is 
paid  to  the  authorities  they  have  been  ac- 
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cuftomed  to  refpeQ:.  They  will  know, 
that  while  our  knowledge  remains  imper- 
feft,  our  opinions  muft  be  mingled  with 
errors,  and  that  thofe  errors  muft  have 
the  fanftion  of  the  learned,  who  diftate 
opinions.  They  will  pay  the  tribute  due 
to  the  talents  of  every  man,  without  yield- 
ing a flavifh  obedience  to  any.  They  will 
regard  the  inward  conviftion  of  the  mind, 
as  an  authority  fuperior  to  the  concurring 
fentiments  of  the  age ; nor  will  they  fur- 
render  up  their  own  underftanding  to  that 
of  another,  whatever  be  his  talents  or  his 
name. 

It  is  the  more  neceftary  to  infift  on  the 
liberty  of  realon,  in  matters  of  fcience, 
when  we  find  that  liberty  in  danger  from 
the  zeal  with  which  fome  endeavour  to  de- 
fend the  opinions  they  have  adopted  ; and 
when  language  and  fentiments  like  thefe 
are  diffeminated  in  philofophical  works ; 

r 

“ Sir  Ifacc  Newton  is  the  perfon  to  whom 
“ we  owe  thefe  obligations,  and  who  is 

“ hence- 
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henceforth  to  be  confidered  as  our  only 
“ fare  guide  and  inJiruElor  and  again, 
“ Newton  has  difcovered  the  chaos,  and 
“ feparated  the  light  from  the  darknefs. 

His  inimitable  work,  the  mathematical 

principles  of  natural  philofophy,  con- 
“ tains  the  true  ajlronomical  faith : and 
“ thofe  who  reje^  its  doBrines^  are  the 
“ worjl  of  heretics  \ as  they  fhut  their 
“ eyes  againft  the  cleared:  of  all  light, 
“ demonftration  V’ 

Surely,  when  implicit  faith  in  any 
human  authority  is  thus  required  of  us,  it 
is  time  we  fhould  difpute,  if  not  becaufe 
we  doubt,  to  alfert,  at  lead,  the  freedom 
of  the  mind,  and  preferve  the  right  of 
doubting. 

More  congenial  with  the  fpirit  of  fcience 
are  fentiments,  which,  as  delivered  by 
a refpeftable  advocate  for  the  prin- 
ciples of  Sir  Ifaac  Newton,  I avail  my- 

^ Bonnycaftle’s  Introduction  to  Aftronomy. 
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felf  of,  as  a complete  apology  for  my 
prefent  undertaking,  if  any  apology  were 
wanting  ; 

Mr.  Maclaurin  fays,  “ We  often  obtain 

this  advantage  from  difputes  concerning 
“ the  elementary  principles  of  any  fcience, 
“ that  they  are  the  more  carefully  inquired 
“ into,  and  when  found  juft,  are  illuftrated, 
“ and  the  better  underjlood  for  having  been 
“ difputed^.^'  The  fame  gentleman,  fpeak- 
ing  of  certain  tenets,  held  by  thofe  who 
oppofed  the  Newtonian  fyftem,  fays,  “ If 
“ thofe  tenets  be  true,  they  will  be  con- 
“ firmed  by  our  inquiries  ; and  if  they 
“ be  falfe,  furely,  it  is  better  they  Ihould 
“ be  detefted^’’ 

And  is  not  the  fame  to  be  faid  of  all 
principles  and  do6lrines  ? If  they  be  true, 
they  will  be  confirmed  by  our  inquiries  ; 
and  if  falfe,  furely,  it  is  better  their  fal- 
lacy fhould  be  detefted. 

^ Maclaurin’s  Account  of  Sir  Isaac  Newton’s 
Difcoveries,  page  151. 
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It  is  acknowledged  by  all,  that  much’ 
obfcurity  and  difficulty  hath  ever  attended 
the  fubjeft  of  the  following  difquifitions.’ 
It  is  by  freedom  of  inveftigation  alone, 
that  we  can  hope  to  make  advances  in  the 
inquiry.  The  voyager,  who  confines  him- 
felf  to  a long  accuftomed  trafl,  can  have 
' no  profpeft  of  making  difcoveries.  I 
hope  others  will  follow  my  example,  and 
that  this  important  fubjeft  will  be  brought 
forward  into  a full  difcuffion.  And  if  I 
fhall  be  found  to  have  erred  in  my  attempt, 

I (hall  yet  be  confeffed  to  have  rendered 
feme  fervice  to  fcience,  if  what  I have 
done  ffiould  be  the  means  of  inciting 
others  to  more  fuccefsful  endeavours. 

As,  in  praflice,  nothing  is  perfeft,  and 
few  things  wholly  without  merit ; fo,  in 
theories,  perhaps  none  are  without  error, 
nor  any  devoid  of  truth.  .The  difference 
between  opinions,  feems  to  lay  chiefly  in 
the  different  proportions  of  truth  and  error 
which  they  contain.  If  this  be  true,  every 
advance  in  principles  is  only  fubftituting 
. a a lefs 
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a lefs  imperfeft  theory  , for  one  more  fo, 
and  the  laft,  ever  leaves  fomething  for 
futurity  to  correft. 

Some  readers  may  be  defirous  to  find  a 
name  for  the  following  work,  by  obferv- 
ing  to  what  fyftem,  ancient  or  m*odern,  it 
moft  adheres,  or  is  moft  refembled  ; for 
myfelf,  I can  alTure  them  I did  not  feek 
for  it,  nor  find  it,  in  books,  but  in  the 
refleftlons  of  my  own  mind  alone.  / 

I 

Many  will  objeft  to  the  method  of 
reafoning  herein  followed,  that  philofophy 
has  only  to  colleft  general  laws  from  phe- 
nomena, and  then  apply  thofe  laws  to  the 
explanation  of  other  phenomena  ; and  has 
no  concern  with  metaphyfics.  To  this  I 
anfwer,  that  the  prefent  is  a phyfical,  and 
not  a metaphyfical  work,  if  metaphyfics 
are  to  be  loaded  with  an  unmerited  op- 
probium;  that  the  objeft  of  my  inquiry 
is  not  fafts  but  powers,  not  effefts  but 
caufes  ; that  the  received  theory  doth  not, 
agreeably  to  its  profeffions,  confine  itfelf 

to 
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to  the  affertion  of  phenomena,  but  afTumes, 
as  caufes,  phyfical  principles,  which  are 
not  matters  of  faft,  nor  laws  collefted  by 
induftion,  but  which  are  to  be  examined 
by  phyfical  reafoning  alone.  Thefe  prin- 
ciples, thus  affumed  in  the  received  theory 
I have  not  adopted,  and  therefore  it  be- 
came neceflary  to  fubftitute  others  in  their 
place,  and  to  this  end  I have  employed 
the  following  pages.  I have  not  attempted 
it  by  means  of  experiments,  becaufe  they 
can  difcover  effefts  only,  and  not  caufes, 
which  I fought;  nor  by  geometry,  becaufe 
it  is  concerned  only  with  relations  of  quan- 
tity, and  cannot  lead  to  the  knowledge  of 
being  or  of  power. 

I 

By  phyfical  reafoning  alone,  I have 
found  a phyfical  principle,  adequate  to 
the  purpofes  of  explaining  phenomena. 
A fubftance  aftually  exifting,  poffelfed  of 
aftive  powers,  the  bafis  of  matter  itfelf, 
and  the  agent  in  all  effefts.  This  a6live 
fubftance  appears  to  have  been  the  de- 
fideratum  in  all  ages  of  philofophy.  It 
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removes  the  obfcurity  which  attends  the 
eonfideration  of  matter  as  an  original  and 
inaftive  fubftanee,  whofe  effence,  folidity, 
is  confefled  to  be  incomprehenfible  ; it  re- 
moves the  difficulty  whi(^h  has  ever  at- 
tended the  queftion  of  the  origin  of  motion, 
by  ffiowing  motion  to  be  the  original  form 
of  being  ; and  thus  reflefts  a light  upon 
the  very  foundations  of  fcience. 

If,  in  this  purfuit,  I have  been  obliged 
to  throw  down  fome  barriers  of  ancient 
opinions,  I hope  the  fuccefs  will  repay  the 
' facrifice.  That  matter  was  an  inaftive  and 
impenetrable  effence,  was  an  error  of  early 
date.  Led  away  by  this,  Sir  Ifaac  Newton 
was  obliged  to  frame  fuch  principles  as 
were  agreeable  thereto,  and  the  fecond 
error  was  a confequence  of  the  firft.  He 
afcribed  to  matter  a quality,  till  his  time 
unthought  of,  an  inherent  power  of  per- 
fevering  in  its  proper  flate  of  reft,  or 
uniform  reftilineal  motion.  A principle, 
the  importance,  novelty,  and  fingularity 
of  which,  entitled  it  to  a more  cautious 
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fcrutiny  than  it  feems  to  have  met  with. 
It  begged  the  quejlion,  long  difputed,  by 
what  caufe  motion  was  continued,  aver- 
ring, but  without  proof,  that  it  was  by  a 
force  innate  in  bodies.  This  principle 
being  only  intended  to  explain  the  per- 
feverance  in  one  ftate,  required  another  to 
account  for  changes  of  the  (late  of  bodies 
from  motion  to  reft,  or  from  reft  to 
motion. 

A name  was  given  to  this,  imprejfed 
force^  but  no  explanation  given  of  its 
nature,  feat,  or  origin.  The  objeftions  to 
thefe  principles  are  many  and  unanfwer- 
able.  They  are  wholly  deftitute  of  proof; 
they  are  far  from  being  evident  in  them- 
felves,  otherwife,  how  were  they  fo  long 
unknown.  They  prefent  no  clear  idea  to 
the  mind,  and  want  that  precifion  fo  re- 
quifite  in  firft  principles.  The  vis  inertice 
has  a contrariety  of  nature  that  perplexes 
the  underftanding.  It  has  no  decided 
charafter,  is  neither  motive  nor  quiefcent ; 
but  alternately  and  indifferently  both  ; by 

being 
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being  too  much,  it  becomes  nothing ; by 
uniting  two  contraries  it  deftroys  both. 
The  vis  imprejfa  hath  no  clear  idea  an- 
nexed to  it,  neither  as  a fubftance  nor 
a quality  ; it  hath  no  intelligible  mode  of 
operating  ; it  a6ls,  and  ceafes  to  aft,  in  a 
manner  equally  inconceivable. 

Wanting  fimplicity,  clearnefs,  and  con- 
fiflency,  thefe  principles  afford  very  little 
fatisfaftion  to  the  mind;  wanting  proof  or 
evidence,  they  have  no  other  claim  to  our 
acceptance,  than  the  authority  of  their 
author,  which  hath  too  long,  • already, 
preferved  their  credit  with  the  world.  So 
long  as  we  conceived  matter  to  be  im- 
penetrable, and  endowed  with  a power  of 
perfevering  at  reft  or  in  motion,  it  ap- 
peared to  me,  that  no  true  or  fatisfaftory 
principle  could  be  difcovered  for  the  ex- 
planation of  effefts.  It  was  neceffary  to 
get  rid  of  thefe  before  others  could  be  fub- 
ftituted  in  their  room. 

For  this  reafon  I publifhed,  fome  time 
ago,  an  examination  of  the  phyficai  prin- 
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ciples  of  the  received  fyftem*^,  wherein  I 
fhowed  their  error,  independent  of  any 
view  to  fubftituting  another  theory  in  their 
ftead.  Their  error  was  evident  from  the 
contradi61;ions  they  appeared  to  involve  ; 
they  were  fhown  to  be  infufficient  to  ex- 
plain phenomena ; and  it  is,  then,  of  little 
confequence  to  allege  their  defeft  of  proof. 
It  was  impoffible,  in  this  matter,  to  pay 
regard  to  the  prevailing  prejudices  of  the 
day,  without  facrificing  the  more  impor- 
tant interefts  of  truth.  By  fhowing  the 
infufficiency  of  received  principles,  I in- 
tended to  open  the  way  to  new  difqui- 
fitions  upon  the  fubjeft  ; and  fuch  an  one 
I here  fubmit  to  the  learned. 

Had  I delayed  the  prefent  work  fome 
time  longer,  I might  have  correfted  many  of 
its  faults,  and  confulted  my  own  reputation 
more;  but  other  avocations  required  me 
to  difmifs  the  prefent : and  I hoped  this 
great  advantage  would  arife  from  its  early 

^ Entitled,  An  Examination  of  the  Third  and  Fourth 
Definitions  of  Sir  Isaac  Newton’s  Principia,  and  of 
his  Three  Laws  of  Motion. 
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publication,'  that  others  would  be  the 
fooner  induced  to  profecute  fo  impor- 
tant and  extenfive  an  inquiry,  in  'the 
fame  method.  I have  chiefly  confined 
myfelf,  in  this  volume,  to  the  inveftigation 
of  general  principles,  and  hope,  in  a future 
work,  to  profecute  further,  fome  particular 
applications  to  phenomena. 

- On  a fubjeft  fo  difficult,  treated  in  a 
method  in  which  I had  no  guide  nor  aflift- 
ance  from  others,  I hope  much  indulgence 
will  be  granted  me,  and  I am  confcious 
that  I (land  much  in  need  of  indulgence. 
I requeft  that  the  reader  will  diftinguifli 
between  the  defefts  of  the  author  s abilities 
and  the  faults  of  his  principles.  Many 
truths  he  may  find  not  explained  in  the 
beft  poflible  manner,  nor  fupported  by  the 
mod  cogent  proofs.  In  fupplying  fuch  de- 
feats, and  correfting  what  errors  I may  have 
fallen  into,  there  will  be  fufficient  exercife 
for  the  talents,  and  the  goodnature  of  thofe 
w^ho  choofe  to  undertake  thefe  talks. 
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DEFINITIONS. 

Action.  H E produftion,  or  prevention 
of  any  change. 

Activity.  ' Difpofition  to  motion. 

Agent.  A being  which  a6ls. 

Attribute.  That  which  exifts  in  another  and 
not  of  itfelf. 

Cause.  That  which  produceth  an  efFe6l. 

Effect.  That  which  is  produced  by  another. 

Matter.  A being  whofe  parts  refill  pene- 
tration or  reparation. 

Motion.  Change  of  place. 

Power.  Ability  to  a6l- 

Resistence.  Counter  aftion. 
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I leave,  in  this  place,  to  correft  an  error  in  my  former 
work.  An  Examination  of  the  Third  and  Fourth  Definitions  of 
Sir  Is  A AC  Newton’s  Frincipia,  ^c,  where,  fpeaking  of  a horfe 
(drawing  a ftone,  I /ay,  “ The  done  doth  not  re-adl,  becaufe 
it  doth  not  adl ; it  relifts,  but  refiftence  is  not  adlion.”  Page  31. 

''  t ‘ • ■'  I 

' It  Is  ufual  with  authors  to  afcribe  the  difficulty  of  moving 
bodies  to.  a xelifteuce  of  the  bodies  ; and  I incautioufly,  from 
habit,  fell  into  this  error,  although  I had,  before,  corredled  it 
in  myfelf.  My  miftake  lay,  firft,  in  admitting  that  bodies,  at 
reft,  independent  of  fridlion  or  media,  refifi ; and  I was  then 
led  to  the  inconfiftency  of  denying  refiftence  to  be  adlion.  But 
the  difficulty  experienced  in  moving  a body,  doth  not  proceed 
from  a refiftence  of  the  body : a body  is  not  moved  without 
an  adequate  caufe ; and  the  difficulty  lies  in  imparting  that 
caufe  to  the  inadive  matter,  not  in  any  refiftence  it  oppofes 
to  being  moved. 
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PART  I. 


Analyjis  oj  Matter  and  Motion. 


INTRODUCTION. 

H E firft  part  of  the  bufinefs  of  Philofophy  a 


is  to  feek  for  principles,  the  next,  is  to 
apply  them  to  the  explanation  of  natural  ap- 
pearances. Principles  are  diftinguifliable  into 
two  kinds,  experimental  and  rational; 
The  experimental,  are  general  fafls,  which,  being 
found  uniformly  to  obtain,  fo  far  as  obfervation 
has  gone,  are  confided  in,  as  conftant,  and  re- 
ferred to  as  DATA,  by  which  to  explain  other 
lefs  general  fa6ts  which  they  involve.  Rational 
principles  are  conceptions  of  the  underftanding, 
whofe  evidence  refts  not  alone  on  experiment, 
but  on  intuitive  perceptions. 


B 


To 
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B To  .obtain  the  former  fort  of  principles,  we 
mull  make  obfervations  of  fa8:s;  to  arrive  at 
the  latter,  we  mull  exercife  our  intellectual  fa- 
culties. 

c Powers  and  primary  Caufes  are  objeCts  of  the 
underftanding  alone.  Some  have  erroneoully 
conceived,  that  ultimate  caufes  lay  concealed  in 
the  minute  parts  of  matter,  and  efcaped  us  only 
by  their  diminifhed  magnitude,  and  imagined 
that  finer  organs  are  all  that  is  wanting  to  the^r 
difcovery.  But  this  is  not  the  cafe : ultimate 
principles  cannot  be  fubjeCled  to  the  examina- 
tion of , our  fenfes,  becaufe  every  perception  of 
fenfe  is  an  effeCl  of  thofe  principles,  and  pre- 
fuppofes  them.  Thefe,  therefore,  ‘ are  not  to  ' 
be  fought  by  experiment,  but  inveftigated  by 
reafon, 

D Among  rational  principles,  or  truths  intui- 
tively perceived,  we  are  not  to  choofe  at  random 
or  by  guefs,  fome  one  for  -the  bafis  ,of  a philofo- 
phical  fyftem.  For  out  of  a multitude  of  truths, 
equally  certain,  how  fnall  we  afcertain  thofe 
which  will  ferve  to  explain  the  greater  number 
of  phenomena  ? 

E Des  Carter  appears  to  have  erred  in  the  method 
he  took  to  eflablifh  his  rational  principles-  He 

fought. 
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fought,  among  the  number  of  truths  which  arofe 
to  his  mind,  one  which  fliould  be  primitive, 
and  involve  all  the  reft.  But  in  this  he  under^ 
took  a taflv  far  too  great,  at  leaft  for  the  then  ' 
or  the  prefent  ftate  of  fcience.  He  firft  per- 
fuaded  himfelf  that  there  was  but  one  primitive 
truth’;  he  then  concluded  that  truth  could  be 
no  other  than  the  certainty  he  had  that  he 
thought : but  he  was  unqueftionably  miftaken. 
We  are  as  certain  of  our  paftions,  and  of  our 
fenfations,  as  of  our  thoughts;  and  from  each 
and  every  confcioufnefs  we  know  our  own 
exiftence,  Vv^hich  he  propofed  as  deducible  from 
thought  alone. 

His  firft  principle,  I think-,’’  although  no  y 
one  will  conteft  its  truth;  had  no  particular 
relation  to  the  phenomena  of  nature,  more  than 
any  other  firnple  truth,  1 feel,  I fee,  I tafte.  It 
was  a truth  far  too  general,  and  too  remote  from 
material  phenomena,  ever  to  lead  him  to  a ra- 
tional explanation  of  them.  Accordingly,  we 
find  no  clofe  and'  conneHed  chain  of  reafoning 
follows  it,  but  mere  affertion  or  hypothefis. 

All  our  knowledge,  of  every  kind,  originates  Q, 
in  our  external  fenfations : for  it  is  this  fource 
which  furnifhes  us  with  the  occafions  of  our  in- 
ternal feelings  or  paftions ; and  both  of  thefe^ 

B a external 
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external  imprefiTions,  and  internal  emotions,  af- 
ford us  ideas,  about  which  our  thoughts  and 
underftanding  are  employed. 

H It  is,  therefore,  from  this  fource,  external 
fenfations,  that  we  ' are  ultimately  to  derive, 
alike  our  rational  and  our  experimental  prin- 
ciples. 

I The  material  world,  and  the  fenfible  ap- 
pearances around  us,  are  what  we  feek  to 
explain.  Where  then  fhould  we  look  for  firft 
principles  to  guide  us,  but  in  thofe  things 
we  propofe  to  develop.  To  begin  in  our  own 
thoughts,  in  order  to  difeover  the  caufe  of  an 
external  appearance,  feems  as  little  reafonable, 
as  if  w^e  fliould  confult  the  cuftoms  and  opinions 
of  the  Chinefe  to  account  for  a tranfaQion  in 
modern  Europe. 

K We  have,  therefore,  confidered  the  world  as 
it  is  manifefted  to  us  by  our  various  organs, 
and  imprefles  us  with  the  firft  rudiments  of 
knowledge,  as  being  the  only  fource  from  whence 
we  are  to  endeavour  to  obtain  the  firft  principles 
of  philofophy,  both  rational  arid  experimental. 
And  firft  we  propofe  to  inveftigate  the  rational 
principles. 


The 
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The  principles  of  every  thing' are  fought  by  an  l 
analyhs,  which,  in  the  compound  forms,  difco- 
vers  the  fimple  and  component  parts.  Chemiftry 
analyzes  compound  bodies  to  arrive  at  their 
principles.  Natural  Philofophy,  in  like  manner, 
analyzes  the  compound  appearances  of  motion, 
and  refolves  them  into  fimple  : thus  Newton’s 
laws  of  motion  have  been  formed.  We  muft, 
if  we  would  arrive  at  true  rational  principles, 
feek  them  in  the  fame  manner,  by.  a refolution 
of  the  compound  in  which  thofe  principles  are 
contained. 

The  material  world,  or  fenfible  appearances,  m 
contain,  we  faid,  the  principles  of  all  knowledge. 

It  is  thefe,  therefore,  in  which  we  are  by  various 
methods  af  analyfis,  to  feek  the  different  forts  of 
principles. 

The  Chemift,  by  a feparation  of  diffimilar  parts,  y 
gets  nearer  to  the  primitive  forms  of  bodies.  The 
natural  philofopher,  purfuing  the  fame  means 
with  motion,  approaches  nearer  to  its  original 
laws  : thefe  both  proceed  by  experiment.  We, 
as  we  feek  not  either  motion  or  matter,  but  in 
matter  and  motion  to  find  an  idea  yet  more 
fimple,  and  which  fhall  be  prior  to  them,  and 
involve  them,  mult  quit  the  method  of  experiw 
pent,  and  commit  ourfeives  to  our  reafon. 


But 
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O'  But  tet  none  imagine  we  fhali'  therefore  pro- 
ceed with  the  lefs  certainty,  or  that  we  muft 
forfake  all  confidence  in  ourfelves,  as  foon  as 
we  leave  the  limits  of  fenfe  : neither,  in  faO:, 
lhall  we  have  occafion  to  go  out  of  the  limits  of 
fenfe ; for  although  we  are,  in  this  inquiry,  to 
employ  our  reafon  without*  the  aid  of  experiment, 
yet  we  fliall  employ  it  only  about  fa6ls  and  fen- 
fibl'e  things;  and  whatever  we  fliall  perceive  by 
a rational  analyfi's,  that  fenfible  impreflions  con- 
tain, as  their  ultimate  principles,  will  be  no  lefs 
certain  than  thofe  things  which  experiment 
teaches  us ; fince  both  alike,  our  thoughts,  and 
our- fen  rations,  afibrd  us  certainty,  and  ferve  as 
the  bafis  of  reafon'- and  knowledge. 

p FaQs,  as  perceived  by  the  unlearried}  are  a 
kind  of  middle  point,  from  which  two  clafles  of 
philofophers  proceed  in  contrary  dire6lions. 
The  experimentalift’,  firft  analyzing  thefe  com- 
pound appearances,  and  difcovering'  the  prin- 
ciples or  laws  of  motion,  then  proceeds  to  com- 
bine and  to  explain' the  fame  appearances,  by' his 
method  of  fynthefis.-  But  Ke,  as  his  caufes  or 
firft'  principles,  go  no  farther  back  than  Ample 
fa6ls,  is  more  properly  to  be  called  the  natural 
hiftorian  of  motion. 

2 The  other  cl afs  of  philofophers,  not  merely 

feeking 
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feeking  amongft  fenfible  appearancCwS,  what  are 
the  moft  fimple,  but,  further,  feeking  in  thofe 
fimple  fenfible  appearances,  for  an  idea  yet  more 
fimple,  which,  not  beifig  difcoverable  by  fenfe, 
is  yet  evidently  the  origin  and  fource  of  fenfa- 
tion ; he  is  .truly  invefiigating  caufes,  and  this  is 
more  ftridly  to  be  termed  philofophy.  The 
higher  ^principles,  found  by  this  analyfis,  will 
ferve  to  ihyolve  and  explain  thofe  fa6ls,  which, 

.to  the  experimentalift,  are  fimple  and  • primary. 
The  firft  experimental  principles,  are  no  longer 
the  firft  principles  of  philofophy,  but  are  de- 
ducible  from  prior  ones,  which  this  more  fub- 
lime  analyfis  has  led  us  to  difcover.  This  con- 
tinues the  chain  of  human  reafon  farther  back 
into  the  recefles  of  nature,  and  brings  us  nearer 
to  the  firft  caufe. 

Both  of  thefe  paths  .of  inquiry  proceeding  r 
from  one  middle  point,  fenfation,  and  meeting 
there,  form  a connefted  whole,  whofe  parts 
mutually  confpire  to  its  perfeftion,  and  to  each 
others  fupport. 


CHAP. 
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C H A P.  I. 

Analyjis  of  Matter  in  generaL 

^ ^ to  arrive  at  firll  principles, 

^ ^ which  both  truly  exift,  and  are  truly 
the  origin  of  thofe  fenfible  fa8;s  philofophy 
endeavours  to  explain. 

B Thefe  principles  we  fhall  find,  by  refolving 
the  complex  ideas  of  bodies  and  motions  into  ’ 
their  conftituent  arid  primitive  elfences. 

Q The  nature  of  bodies,  fignifies  the  aggregate 
of  all  thofe  ideas  with  which  they  furnifh  us, 
and  by  which  they  are  made  known  to  us. 

Bodies  have  various  relations  to  u§,  each  of 
which  is  the  nature  of  the  body,  as  relative  to 
our  nature,  and  the  fum  of  thefe  relations  is  the 
whole  relative  nature  of  the  body.  The  abfo- 
lute  nature  of  body  is  not  to  be  fought  among 
its  fenfible  qualities,  fince  all  of  thefe  are  its 
relations  to  us ; and^in  thefe  relations,  it  would 
be  in  vain  to  expe6l  to  find  that  which  is  not  re- 
lative, but  abfolute. 

We 
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We  become  acquainted  with  bodies  through  e 
all  the  difFerenf  mediums  of  our  fenfes ; 'our 
fight,  our  touch,  our  hearing,  our  tafte,  and 
our  fm^ll.  Each  of  thefe  mediums  affords  us, 
with  its  own  peculiarities,  a great  variety  of  fen- 
fations : our  fight,  figures  and  colours ; our 
touch-,  hardnefs,  foftnefs,  roughnefs,  fmoothnefs, 
heat,  cold,  moifture,  drynefs  ; our  hearing,  all 
the  variety  of  founds;  our  tafte,  of  flavours; 
and  our  fmell,  of  odours. 

All  the  ideas  with  which  any  one  body  fur-  f 
nifties  us,  make  up  the  whole  nature  of  that 
body ; and  all  the  ideas  which  we  get  from 
all  the  varieties  of  bodies,  make  up  the  fum  of 
our  knowledge  of  the  nature  of  all  bodies. 

Every  body  furniflies  us  with  a number  of  g 
ideas : as,  for  example,  figure,  fize,  weight,  hard- 
nefs, or  foftnefs,  colour,  tafte,  motion,  or  reft, 
and  others,  may  all  prefent  themfelves  in  one 
body. 

Although  thefe  are  linked  together  in  the  h 
, objefl,  they  are  diftinfl  in  the  mind,  and  can 
each  be  confidered  apart  from  any  other. 

The  whole  compound,  in  which  thefe  ideas  j 
are  united,  we  call  the  body ; each  of  thefe 
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ideas,  confidered  apart  from  the  reft,  we  call 
a quality  of  the  body. 

Among  thofe  qualities  fome  are  particular,  fome^ 
more  general,  fome  univerfal.  To  attrafl  iron 
is  the  quality  only  of  the  loadftone  or  magnet ; 
to  ferve  for  refpiration  only  of  air  ; to  afford 
nutriment,  of  moft  animal  and  many  vegetable 
fubftances  ; to  be  extended,  figured,  folid,  and 
moveable,  of  all  bodies. 

The  qualities  of  bodies  are  diftinguiflied  into 
two’  claffes : of  one  it  is  faid  the  ideas  in  our 
minds,  which  we  call  qualities,  have  their  fimi- 
lar  archetypes  in*the  bodies,  and  thefe  are  called 
primary  qualities.  , Extenfion,  figure,  folidity, 
inaflivity,  and  mobility,  are  called  primary  qua- 
lities, being  fuppofed  to  be  truly  in  bodies,  juft 
as  they  are  reprefented  in  the  mind. 

' The  other  fort  of  qualities  are  ‘confidered  as 
not  being  in  the  bodies,  but  as  being  only  the  fen^ 
fations  produced  in  us  by  the  aQion  of  the  pri- 
mary qualities  on  our  fenfes;  fuch  are  heat,  cold, 
tafte,  colour,  hardnefs,  found,  and  odour. 

In  analyzing  body  we  may,  therefore,  pafs 
over  thofe  qualities  which  have  no  exiftence  but 
ill  our  minds;  fince  we  cannot  find  in  bodies 
g colour. 
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colour,  nor  fweetnefs,  nor  pain,  nor  found, 
thefe  will  have  no  place  in  our  analyfis,  not 
being  prefent  in  the  thing  we  analyze,  nor  mak- 
ing any  part  of  it. 

There  is,  however,  in  the  bodies  which  fur-  o 
nifli  us  with  the  ideas  of  the  qualities  called 
fecondary,  fomething  whereby  they  are  able  to 
produce  thofe  ideas  in  us ; for  though  the  ideas 
are  only  within  us,  they  do  not  arife  in  us  of 
themfelves,  but  have  an  origin  in  the  bodies. 

We  do  not  know  what  it  is  in  the  bodies  p « 
which  is  able  to  produce  in  us  ideas  unlike  to 
itfelf ; but  we  exprefs  the  faculty  of  doing  this 
by  the  term  power,  and  fay  bodies  have  a power 
producing  in  us  ideas  of  fweetnefs,  yellownefs, 
heat,  &c.^ 

Hence  in  the  body  itfelf,  we  are,  in  the  place  ^ 
of  the  names  of  all  the  fecondary  qualities,  whofe 
ideas  are  in  our  minds,  to  fubftitute  one  idea  of 
power,  and  to  conceive  that  the  power  to  pro- 
duce thofe  changes  in  us  is  in  the  body.  ' 

Body,  then,  may  be  faid  to  contain,  or  confift  r 
of,  all  its  primary  qualities,  extenfion,  folidity, 

=*  Mr.  Locke  refers  fecondary  qualities  to  powers  in  the  bodies. 

C 2 figure. 
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figure,  ina8;ivity,  and  mobility,  together  with  a 
power  to  produce  certain  efFeds  on  our  bodies  ; 
to  which  we  may  add  a power  to  produce,  alfo, 
certain  efFeFls  on  other  bodies,  as  the  power  of 
aqua  regia  to  diflblve  gold,  and  fire  to  melt  wax. 

s This  divifion  of  bodies  into  feveral  component 
parts  of  one  united  whole,  is  itfelf  an  analyfis 
already  made  ; and  the  enumeration  of  the  pri- 
mary qualities  of  body,  together  with  the  power 
to  produce  the  fecondary  ones,  may  be  called 
the  fimple  parts,  which  arife  from  the  mental 
decompofition  of  the  compound  idea  of  body. 

X But  it  may  be  inquired,  if  this  analyfis  which 
others  have  made,  be  both  juft  and  perfefl ; or 
if,  being  imperfe61:,  it  may  be  impn'oved  and 
carried  to  a greater  extent. 

u Let  us  confider  firft  the  primary  qualities  of 
bodies,  extenfion,  figure,  folidity,  inaflivity,  and 
mobility,  and  fee  if  we  can  reduce  them  to  any 
more  fimple  parts. 

X Extension  feems  to  be  a fimple  idea  formed 
only  of  parts  like  itfelf ; every  extended  being 
or  fpace  is  compofed  of  lefs  extenfions,  ad  in- 
finitum, fince  no  bounds  can  be  fet  to  divifi- 
bility. 


Figure 
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Figure  is  merely  the  limit  of  a finite  ex-  y 
tenfion.  Extenfion  may  be  carried  on  ail  Tides 
equally  diftant  from  a centre,  making  ,a  fphere  ; 
or  fome  parts  may  be  more  extended  than  others, 
making  any  angular  figure  : figure  is  nothing  in 
the  nature  of  bodies,  but  a mere  confequence 
of  extenfion  : thefe  two,  therefore,  extenfion 
and  figure,  afford  little  matter  for  analyfis. 

Solidity  is  the  quality  of  body  which  princi-  z 
pally  requires  our  notice  ; it  is  that  which  fills 
extenfion,  and  Vv^hich  refifts  other  folids  occu- 
pying the  place  it  occupies,  thus  making  ex- 
tenfion and  figure  fomething  real,  and  different 
from  mere  fpace  or  vacuity.  If  the  fecondary 
qualities  of  bodies,  or  their  powers  varioufly  to 
affe61;  our  fenfes  depend  on  their  primary  quali- 
ties, it  is  chiefly  on  this  of  folidity ; for  without 
hardnefs  and  refiflence,  fize  and  figure  would  do 
nothing  towards  making  any  impreffion,  or  pro- 
ducing any  effect.  Solidity  is  therefore  the  moft 
important  of  the  primary  qualities,  and  in  it 
the  effence  of  body  is  by  fome  conceived  to 
confift. 

This  idea  of  folidity  has  been  judged  to  be 
incapable  of  any  analyfis,  and  not  to  admit 
of  being  carried  beyond  the  intelligence  which 
we  receive  of  it  from  our  fenfes.  Notwith- 
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(landing  this,  it  appears  evident  to  me,  that  the 
idea  of  folidity  may  be  refolved  into  another 
idea,  which  is  that  of  power,  and  that  folidity 
depends  as  much  on  power  as  do  the  fecondary 
qualities. 

B We  can  only  conceive  of  folidity  as  being 
a refiftence  of  the  parts  of  any  body,  to  a 
power  which  endeavours  to  feparate  them,  or 
to  bring  them  nearer  together.  Now  that  which 
refifts  any  power,  and  prevents  its  eflFe6l,  is  alfo 
a power  : by  refiftjence  I mean  here  an  a&ive 
refiftence,  fuch  as  an  animal  can  employ  againft 
an  animal.  If  a horfe  pulls  againft  a load  he 
draws  it  along,  but  if  he  pulls  againft  another 
horfe  he  is  put  to  a (land,  and  his  endeavour 
is  defeated.  When  any  endeavour  to  change 
the  fituation  of  the  parts  of  any  folid  is  in  like 
manner,  prevented  from  taking  effefl,  and  the 
parts  retain  their  fituation,  the  fituation  has 
plainly  been  preferved  by  an  aflive  refiftence  or 
power,  equivalent  to  that  which  was  fruitlefsly 
exerted  on  them. 

c Since  then  the  folidity  of  body  does  neceffa- 
rily  imply  an  aflive  power  of  refilling  within 
the  extenfion  of  the  body,  it  becomes  tinnecef- 
fary,  and  even  inadmiffible,  to  fuppofe  that  the 

folidity 
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folidity  in  the  body,  is  at  all  a pattern  or  arche- 
type of  our  fenfation. 

Philofophers  do  not  allow  colours,  taftes,  or  d 
founds,  to  be  in  the  bodies,  becaufe  thefe  ideas 
are  plainly  produced  in  us  by  the  mediation  of 
our  organs.  There  appears , to  me  an  incon- 
gruity in  fuppofing  folidity  is  any  more  in  bodies 
than  colours  and  flavours  are,  fince  it  is  equally 
with  them  a fenfation,  and  an  idea  to  which  the 
mediation  of  our  organs  is  neceffary.  Mr.  Locke 
fays,  If  any  one  aflcs  me  what  this  folidity  is, 

I fend  him  to  his  fenfes  to  inform  him.’'  The 
folidity  then  is  in  our  fenfes,  not  in  the  body. 

If  any  one  afks  what  a blue  colour,  or  a flirill 
found  is,  he  will  alfo  be  fent  to  his  fenfes  for 
information ; each  is  an  idea  of  fenfe  exifting 
only  in  it : and  it  appears  to  me  as  little  juftifi- 
able  to  fay  folidity  is  in  a body,  as  to  fay  heat  is 
in  the  fire  ; and  this  latter  Mr.  Locke  thinks  as 
improper,  as  to  fay,  pain  is  in  the  knife  that  cuts 
a peiTon. 

If  it  is  faid,  it  is  not  the  fenfation  of  folidity  ^ 
which  is  in  the  bodies,  but  a real  folidity,  of 
which  the  fenfation  is  the  pattern  ; I reply,  if 
the  folidity  in  the  body  be  a perfect  pattern  of 
the  fenfation,  it  is  a fenfation  ; but  this  cannot 
be  admitted : if  it  be  any  thing  different  from 

the 
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the  fenfation,  what  is  that  difference  ? This  we 
cannot  learn  from  our  fenfes. 

c 

r Solidity  as  it  really  is  (or  is  faid  to  be)  in 
bodies,  is  confeffed  to  be  utterly  incomprehen- 
fible.  The  fame  author  fays,  fpeaking  of  the 
parts  of  water  cohering  into  ice,  “ He  that  could 
find  the  bonds  that  tie  thefe  heaps  of  loofe  little 
bodies  together  fo  firmly  ; he  that  could  iilake 
known  the  cement  that  makes  them  flick  fo  fall 
one  to  another,  would  difcover'a  great,  and  yet 
unknown  fecret ; and  yet,  after  that  was  done, 
he  would  be  far  enough  from  making  the  exten- 
fion  of  body  which  is  the  cohefion  of  its  folid 
parts,  intelligible,  till  he  could  fhew  wherein 
confided  the  union,  or  confolidation  of  the  parts 
of  thofe  bonds,  or  of  that  cement,  or  of  the 
lead  particle  of  matter  that  exids  ; whereby  it 
appears,  that  this  primary  and  fuppofed  obvious 
quality  of  body  will  be  found,  when  examined, 
to  be  as  incomprehenfible  as  any  thing  belonging 
to  our  minds,  and  a folid  extended  fubdance 
as  hard  to  be  conceived  as  a thinking  immaterial 
one.” 

G If  folidity  as  a quality  in  bodies  is  incom- 
prehenfible,  it  is  to  little  purpofe  to  infid  on  its 
aftuaf  prefence  ; and  if  we  can  conceive  of  mat-* 
ter  as  well  wdthout  this  myderious  quality,  it 

' cannot 
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cannot  be  defirable  to  retain  it.  As  a fenfa- 
tion  in  ourfelves,  we  can  perfe^:!^  comprehend 
folidity;  in  body  it  is  altogether  unneceflary ; 
for  a power  of  active  refiftence  only  is  required 
to  the  making  impreffions  on  our  fenfes,  and  to 
all  the  qualities  which  body  poffeffes. 

Solidity,  confeffed  to  be  itfelf  incomprehen-  h 
hble,  cannot  ferve  to  render  body  more  intelli- 
gible ; on  the  contrary,  it  muft  necelfarily  carry 
along  with  it  its  own  obfcurity,  and  perhaps,  it 
will  be  found,  that  to  it  alone  is  owing  all  the  . 
difficulty  men  have  experienced  in  developing 
the  effence  of  matter. 

Since  then,  folidity,  as  a fenfation,  can  exift  i 
only  in  our  feelings  and  ideas,  and  as  a caufe  of 
the  fenfation  exifting  in  body  can  only  be  con- 
ceived to  be  an  a6lion,  all  our  endeavours  to 
form  any  other  idea  of  it,  being  inefFe6lual,  we 
ought  to  confider  this  quality  as  an  effe8.  only, 
and  not  to  imagine  that  any  refemblance  of  the 
fenfation  exifts  in  bodies,  nor  that  bodies  are 
in  any  other  fenfe  folid,  than  as  having  a power 
to  refill:,  from  which  power  our  fenfations  of 
folidity  and  hardnefs  arifes. 

Inactivity  is  the  next  primary  quality  we  ^ 
are  to  examine.  Our  having  referred  folidity  to 
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an  a6lion  in  bodies,  thereby  leading  to  the  con- 
clufion  that  matter  is  effentially  active,  may  feem 
incompatible  with  the  idea  of  its  being  inert. 

L But  the  a8,ivity  of  matter  whereby  it  refills 
and  gives  us  the  idea  of  folidity,  is  to  be  con- 
fidered  in  a certain  limited  fenfe,  and  its  inert- 
nefs,  of  which  we  now  fpeak,  is  to  be  regarded 
in  another  limited  fenfe,  and  both  of  thefe  are 
compatible  within  their  refpedive  limits. 

M The  a6livity  of  body  may  be  confidered  as  be- 
longing to  the  parts  of  a compound  ; its  inertia, 
as  the  inertia  of  the  unit  formed  of  thofe  parts  : 
the  actions  of  the  parts  are  every  where  oppofed 
to  each  other,  and  equal ; from  hence  refults  the 
inaftivity  of  the  whole  : this  will  be  explained 
more  at  large  in  the  fequel. 

The  inaflivity  of  matter  is  a privation,  and 
affords  no  fubjed  for  analyfis. 

o We  ufe  the  term  inaftivity  in  its  fimple  and 
vulgar  fenfe,  and  not  as  it  is  ufed  in  the  New- 
tonian philofophy ; it  is  there  confounded  with 
aBion,  and  the  dillin6lion  between  adivity  and 
inaflivity  is  dellroyed,  becaufe  ina6livity  is  made 
common  and  indifferent  to  motion  and  reft. 
Now  if  motion  be  derived  from  inactivity,  what 
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teft  have  we  of  a8:ion,  or  how  can  we  define 
the  term  ? It  is  fuppofed  that  the  continuance 
of  a body  in  an  uniform  rectilinear  motion  is  no 
change,  and  ought,  therefore,  to  be  a confe- 
quence  of  inactivity  ; but  this  fuppofition  is  er- 
roneous, and  the  concluhon  from  it  is  repugnant 
to  the  nature  of  things 

Mobility  is  the  lafl  of  the  primary  qualities  p 
commonly  afcribed  to  body  ; this  is  only  a capa- 
city of  receiving  motion,  and  no  pofitive  idea, 
and  therefore  affords  no  materials  for  analyfis. 

Thus  we  have  confidered  diftinCtly  all  the  q 
ideas  which  we  derive  from  body,  as  they  are 
commonly  enumerated  and  claffed;  and  in  ana- 
lyzing all  the  ideas  we  have  of  body  we  have 
analyzed  body  itfelf,  fo  far  as  it  is  known  to  us. 

Of  its  primary  qualities,  extension,  is  not  R 
peculiar  to  body,  but  belongs  equally  to  the 
idea  of  fpace  : extenfion  therefore,  conflitutes 
nothing  of  the  nature  of  body  ; r i g u r e is  a con- 
fequence  of  finite  extenfion  ; i n activity  is  only 
a privation  of  a motive  tendency  ; mobi  lity  is  a 
capacity  of  receiving  motion;  and  none  of  thefe 
can  be  rendered  more  clear  or  fimple  by  analyfis. 

/ 

See  Examination  of  Third  and  Fourth  Definitions. 
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s Solidity,  alone,  of  the  primary  qualities,  is 
pofitive  and  peculiar  to  body,  and  this,  oh  being 
analyzed,  refolves  itfelf  into  action  or  power  : 
all  the  fecondary  qualities  are  generally  admitted 
to  be  powers. 

T Thus  all  which  is  real,  pofitive,  and  peculiar 
to  body,  are  certain  aflive  powers,  which  varioufly 
affefl  our  different  organs,  and  produce  in  us 
all  the  ideas  of  fenfe.  ' . 

u The  effence  of  body  is  then,  by  our  analyfis, 
reduced  to  power  : what  can  we  yet  further  fay 
of  the  idea  of  power  ? If  folidity  is  found  not  to 
be  in  bodies,  but  to  be  an  idea  produced  in  us 
by  a power  in  bodies,  is  the  power  then  really  in 
the  body,  is  it  without  us,  and  independent  on 
our  fenfations  ? 

X . The  idea  of  power  is  not  acquired  by  our 
fenfes,  and  is  not  a fenfation  as  folidity  is.  We 
deny  folidity  to  be  in  bodies,  becaule  it  is  a fen- 
fation.; bodies  have  not  the  fenfation,  and  the 
term  folidity,  if  not  applied  to  the  fenfation,  has 
no  meaning  but  what  is  more  clearly  expreffed 
by  power ; therefore  we  fubftitute  power  for  it, 
as  it  is  referred  to  aflual  exiflence  in  the  bodies. 

Power  is  an  idea  of  refleflion,  it  is  fuggefted 
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to  US  by  thought ; now  if  we  know  any  thing 
of  real  exillence  in  body,  our  fenfations,  deri- 
ved from  body,  not  being  that  real  exillence, 
but  efFe61s  thereof ; it  follows  that  our  knowledge 
of  the  real  exillence  in  body  mull  be  fuch  as 
is  fuggeited  to  us  by  our  thoughts,  exercifed 
about  our  fenfations. 

Our  own  being  furnilhes  us  with  the  original  z 
idea  of  power.  We  are  capable  of  afling  and 
producing  changes  in  appearances,  and  this  fa- 
culty which  we  experience  to  exill,  we  call 
power.  We  do  not  indeed  know  what  is  the 
elfence  or  origin  of  the  power,  nor  how  it  effeds 
the  change  ; our  idea  of  it  is  therefore  imperfefl; 
it  is  that  which  can  produce  a change  or  can  ad. 
This  is  its  charaderillic,  by  which  it  is  dillin- 
guilhed  from,  all  other  exillences  which  are  inca- 
pable to  ad,  or  produce  change. 

We  are  confcious  of  the  exertion  of  our  own  a 
power;  when,  therefore,  we  fee  action  or  change 
happen  without  any  exertion  of  power  on  our  part, 
we  refer  this  to  other  powers,  without  us,  and 
necelfarily  conclude  the  power  to  exill  where 
the  change  begins,  or  the  action  is  exerted. 

This  power,  then,  referred  to  bodies,  mull  b 
exill  in  them,  or  it  can  exill  no  where.  It  does 
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not  exift  in  our  minds ; in  our  minds  it  is 
only  an  idea  of  a refemblance  to  the  power  we 
are  confcious  of  in  ourfelves,  alTociated  with 
thofe  external  appearances  where  we  experience 
changes  and  aftions.  The  idea  in  our  minds  is, 
therefore,  a fallacy  if  the  thing  does  not  exift 
without  the  mind.  From  hence  we  conclude 
that  power  truly  exifts  in  bodies. 
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CHAP.  II. 

Analyjis  of  Atoms,  or  Primary  Parts. 

/ 

A L L bodies,  of  a fenfible  magnitude,  are  a 

^ fuppofed  to  be  porous,  or  to  have  fpaces 
interfering  their  internal  continuity,  either  void, 
or  filled  with  a lefs  refilling  fubltance. 

Thefe  pores,  which  form,  within  a mafs,  a b 
number  of  diftinfl  furfaces,  lead  naturally  to  an 
ideal  divifion  of  it,  by  an  entire  feparation  of 
the  parts,  which  the  pores,  in  fome  meafure, 
detach  from  each  other. 

It  is  eafy  to  conceive  that  the  parts,  which,  by  g 
their  alfemblage,  and  by  touching  only  in  fome 
points,  form  fenfible  and  porous  malfes,  may  be 
themfelves  porous,  or  made  up,  each,  of  fmal- 
ler  parts  which  touch  only  in  certain  points,  and 
which  lead  in  like  manner  to  a divifion  of  them  ; 
thefe  pores  will  be  pores  of  a fecond  order, 
and  the  parts,  parts  of  a fecond  order:  the 
fame  idea  may  be  continued  through  any  feries 
of  orders  of  pores  and  parts. 
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I)  But  fuch  a feries  muft  ultimately  terminate  in 
parts  which  are  not  porous/  otherwufe  the  body' 
would  be  all  pore,  which  is  impoffible. 

^ Thefe  ultimate  parts,  void  of  pore,  we  muft 
confider  as  containing  the  efience  of  a body, 
becaufe  all  that  part  of  the  fenfible  magnitude 
which  confifts  of  interftices  between  the  folid 
parts,  is  not  body. 

* * % 

F ^ In  any* hard  or  refilling  fenfible  mafs,  formed 
of  an  aggregate  of  thefe  ultimate  parts,  any  how 
put  together,  and  arranged  into  any  number 
of  different  orders  of  pores  and  porous  parts, 
two  things  are  to  be  confidered  as  neceffary 
to  the  hardnefs  or  refiftence  of  the  fenfible 
mafs. 

I 

G Firft.  Hardnefs  or  refiftence  in  every  ulti- 
mate part  itfelf ; for  if  each  were  not  hard  in 
itfelf,  their  ' affemblage  could  not  conftitute  a 
hard  mafs. 

H Secondly.  Where  thefe  hard  parts  touch, 
they  muft  not  only  touch,  but  prefs  together, 
fo  as  to  refill  feparation  ; for  without  this  there 
could  be  no  union  among  them,  nor  would  their 
affemblage  form  a whole  or  united  body. 
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This  preffurc  together  of  the  parts  of  bodies  1 
is  called  cohefion. 

It  is  common  to  conceive  of  cohefion  as  a k 
power  which  ferves  to  cement  together  the  folid 
parts  of  bodies,  operating  at  the  furfaces  of  the 
folid  parts,  and  not  to  confider  it  as  belonging  to 
each  folid  part  feparately,  exifting  within  it,  and 
cementing  together  its  own  parts. 

But  divifibility  does  not  terminate  where  po-  l 
rofity  ends;  the  folid  parts,  which  are,  in  regard 
to  the  orders  of  pores,  ultimate  parts,  are  yet 
extended  maffes : they  have  magnitude,  and 
thofe  magnitudes  have  their  parts  divihble,  ad 
infinitum. 

If  a folid  part,  void  of  pore,  is  an  united 
whole,  it  is  becaufe  its  two  halves  are  attached 
together  by  a power  which  prevents  their  fepa- 
ration,  and  becaufe  each  half  has  its  halves, 
in  like  manner,  cemented. 

The  attachment  of  any  two  parts  of  a fingle 
corpulcle  is  of  the  fame  nature,  and  can  be 
conceived  of  no  otherwife,  than  as  the  attach- 
ment between  any  two  or  more  corpufcles  which 
form  a fenfible  mafs. 
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For  any  two  corpufcles,  when  cohering,  form 
a fingle  mafs,  of  which  each  corpufcle  may  be 
conceived  a half ; the  cohefion  of  thefe  can  only 
V be  conceived  of  as  a power,  holding  them  toge- 
ther by  the  touching  furfaces. 

p Every  corpufcle  has  its  two  halves,  or  may  be 
conceived  as  divided  into  any  two  portions, 
whofe  furfaces  coincide,  in  like  manner  as  the 
coincident  furfaces  of  two  corpufcles  which  form 
a fingle  mafs ; and  thefe  furfaces  of  the  two 
portions  of  a fingle  corpufcle,  are  held  together 
by  fome  power  which  refills  their  feparation. 

Q And  the  power  in  the  cafe  of  the  two  parts  of 
one  corpufcle,  or  of  two  corpufcles,  can  be  no 
ways  different;  power  being  always  one  fimple 
idea,  like  to  itfelf : two  corpufcles  form  one 
^ mafs,  juft  as  the  two  halves  of  a corpufcle  form 
one  corpufcle. 

R W e may  conceive  the  power  to  exift  in  differ- 
ent degrees.  We  may  conceive  two  parts  of 
the  fame  corpufcle,  held  together  more  ftrongly 
than  two  corpufcles  ; and  that  any  two  cor- 
pufcles would  feparate  with  a lefs  force  than 
would  be  required  to  break  either  of  them  ; but 
thefe  are  different  degrees  of  the  fame  thing. 
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We  are  not,  then,  to  conceive  of  cohefion  as  s 
a power  exifting  only  without  the  primary  cor- 
pufcles,  and  operating  only  at  their  furfaces 
to  attach  them  to  each  other,  but  alfo  as  a power 
whereby  the  parts  of  each  corpufcle  are  held 
together,  and  by  which  the  corpufcle  exifts, 
a folid  and  extended  mafs* 

Nor  can  thefe  primary  atoms  confiftently  be  t 
denied  to  have  parts,  or  be  divifible;  although 
they  may  have  no  divihon  by  pores,  nor  are 
ever  in  the  order  of  nature  broken  down  into 
fmaller  parts,  and  are  thus,  in  refpeft  to  the 
aQ;ual  courfe  of  events,  primary  and  indivifible 
atoms,  yet  every  atom  has  magnitude,  and  con- 
fequently  parts,  which,  though  never  feparated 
from  each  other,  exifl  diftinft  in  the  whole. 

But  as  thefe  parts  are  diftinfl,  they  are  fepa-  u 
rable,  and  are  held  together  by  fome  bond  of 
union  or  cohefive  power. 

Every  part  of  a primary  corpufcle  may  be  x 
confidered  as  attached  or  cohering  by  its  furface 
to  a contiguous  part  of  the  fame  corpufcle. 

Thefe  contiguous  and  cohering  furfaces  may  y 
be  affumed  every  where  within  the  corpufcle. 

E 2 
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z At  every  fiirface  nothing  is  found  but  an 
attaching  or  cohering  power;  for  the  furfaces 
themfelves  are  not  parts  of  the  corpufcie,  but 
terminations- of  the  diftin6l  parts. 

^ ( 

A.  Therefore,  on'purfuing  a divifion  of  the  cor- 
pufcie indehnitely,  power  is  the  idea  which 
continually  occurs,  and  the  refolution  of  the 

i idea  of  the  corpufcie  continually  into  fmaller 
parts,  prefents  to  us  continually  the  powers  which 
iTiutually  attach  thofe  parts ; nor  can  any  other 
idea  be  found. 

B If  it  be  faid,  that  by  thus  dividing  a corpufcie 
in  idea,  we  get  a continued  divifion  of /olid parts y 
held  together  by  power , and  fo  preferve  the  idea 
of  folid  parts  cohering,  1 afle,  what  is  this  idea 
of  folid  parts,  which  we  have  diftinfl  from  the 
powers  by  which  they  cohere  ; what  is  there 
in  the  folid  mafs,  befides  the  power  which  makes 
it  hard  or  folid  ? 

:c  This  we  cannot  learn  ; we  have  no  idea  of 
hardnefs  or  folidity  but  by  our  fenfes,  and  thefe 
fenfations  are  not  in  the  body,  but  are  produced 
in  us  by  powers  within  it. 

Thus,  nothing  is  found  by  analyzing  a folid 

corpufcie. 


r 
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corpufcle,  but  power  or  adion':  power,  there- 
fore, conftitutes  folidity,  and  is  its  effencc. 

The  refiftence  or  folidity  of  an  atom,  or  of  ® 
any  mafs,  is  twofold ; it  is  a refiftence  to  a nearer 
approach,  and  to  a more  diftant  recefs.  The 
parts  of  a hard  mafs  refift  being  prefled  together, 
or  being  pulled  afunder.  , « ' . 

This  affords  us  oni^^  a two-fold  modification,  r 
or  application  of  the*  fame  idea. 

Both  thefe  modifications  of  power  are  ne- 
ceffary  to  the  exiftence  of  folidity,  or  a finite 
refifting  extenfion,  becaufe  either  exifting  alone 
would  be  felf-deftroyed. 

If  in  any  aflive  extenfion  there  exifted  only  h 
a power  which  direfled  all  the  parts  within 
itfelf,  the  parts  of  the  aflive  extenfion  would 
be  carried  inwards  till  the  extenfion  was  loft. 

If  there  were  only  a power  which  dire6led  all  i 
the  parts  outwards*  urging  them  to  feparate,  the 
extenfion  would  fpread,  and  the  a8:ion  lofe  itfelf 
in  infinity. 

Therefore  the  idea  of  a finite  a6live  extenfion,  r 
that  is  of  any  folid  mafs,  implies  the  two  pow- 
ers. 
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ers,  a power  directing  the  parts  inward  or  nearer 
together,  and  a power  dire6ling  the  fame  parts 
outwards,  or  further  afunder,  and  thefe  two  pow- 
ers equilibrating  with  each  other,  that  neither 
prevails. 

L . Thus,  whether  we  analyze  body  by  its  fenfible^ 
qualities,  or  by  its  component  parts,  we  come 
' at  the  fame  original  principle,  which  is  effential 
to  it  in  every  form,  and  prefents  itfelf  at  every 
view.  . . 


C FI  A P. 
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CHAP.  III. 

Error  of  the  Do6lrine  of  Imp enetr ability. 

IM  PENETR  ABI LITY  is  that  quality,  afcribed  a 
to  matter,  whereby  every  folid  part  excludes 
every  other  from  within  its  own  limits.  This 
implies,  that  no  folid  part  can  be  condenfed  into 
a lefs  fpace  than  it  occupies,  nor  extended  fo 
as  to  fill  a greater,  but  that  all  have  an  equal  ' 
and  a neceffary  denfity,  or  equal  quantities  of 
matter  within  equal  magnitudes  ; for  if  a body, 
from  any  fize,  can  be  rarefied  into  a greater,  it 
can  be  re-condenfed  into  its  former  bulk,  and 
this  condenfation  would  be  a penetration  of  its 
parts. 

Solid  parts  being  fuppofed  impenetrable,  the  b 
aflual  penetration  of  fenfible  bodies  was  attribu- 
ted to  the  admiflion  of  the  penetrating  fubftancc 
into  the  pores  with  which  matter  abounds. 

/ 

This  doftrine  affefls  the  fundamentals  of  c 
phyfics,  and  it  is,  therefore,  of  great  importance 

to 
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to  have  its  truth  or  error  unequivocally  afcer-  ' 
tained. 

D Immaterial  fubftahces,  it  v/as  allowed,  could 
pervade  bodies ; but  thefe  were  fuppofed  inca- 
pable of  aEling  on  them  by  penetration  or  im- 
pulfe,  and  to  have  influence  only  by  volition. 
Material  fubflances  penetrating  the  interftices 
only,  could  not  a6l  but  on  the  furfaces  of  the 
folid  parts,  and  confequently  their  aftion  could 
be  fuppofed  proportional  to  thofe  furfaces  only, 
and  not  to  the  mafs. 

E But  as  the  forces  of  moving  bodies  are  pro- 
portional to  their  maffes,  the  theory  of  any 
penetrating  agent  a6ling  mechanically  was  pre- 
cluded, becaufe  fuch  could  not  penetrate  the 
folid  parts,  by  reafon  of  their  impermeability, 
nor,  afling  on  their  furfaces,  could  operate  pro- 
portionally to  the  folid  mafs. 

« 

F * There  are  now,  among  thofe  who  in  the  main 
profefs  the  Newtonian  philofophy,  fome  fceptics 
to  this  opinion,  held  elfential  in  the  earlier  times 
of  that  fyflem,  and  at  prefent  by  its  more  rigid 
adherents.  • . 

« This  defeflion  does  not  feem  to  have  arifen 
from  a defire  to  eftablifh  the  theory  of  a per- 
meation 

\ 
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meation  of  a moving  caufe,  againft  which  impe- 
netrability was  fet  up;  but  rather  from  a fecurity 
in  the  prefent  do6lrine'of  action  on  the  sur- 
faces, and  of  VIS  inertivE,  imagining  thefe  to 
be  now  in  themfelves  fufficiently  firm,  impene- 
trability, their  original  fupport,  is  deferted,  as 
having  become  unnecefiary,  and  as  being  little 
defenfible.  Thefe  incautious  architeHs  truft- 
ing  to  the  liability  the  building  has  feemed  to' 
have  acquired,  from -time  and  collateral  props, 
allow  the  bafis  to  be  removed,  without  being 
aware  that  they  expofe  the  whole  fabric  to  ruin; 
for  when  this  barrier  to  a theory  of  permeation 
fhall  be  done  away,  tha't  will  be  found  to  have 
fo  many  advantages  over  the  notion  of  a6lion  at 
the  furfaces,  as  will  give  it  an  indifputable  claim 
to  preference. 

So  little  has  been  faid  in  defence  of  the  h 

dodrine  of  impenetrability,  and  fo  fmall  are  its  ^ 

pretenfions  to  proof,  that  not  many  arguments 

can  be  required  to  invalidate  its  force. 

✓ 

In  order  to  examine,  and  combat  the  idea  of  i 
impenetrability,  we  need  not  infill  upon  power 
being  the  eflence  of  body.  If  we  merely  con- 
lider  matter  as  fomething  that  fills  fpace,  and  by 
filling  a fpace  excludes  other  matter  from  the 

F fame. 


fame,  this,  without  taking  action  into  confidera- 
tion,  does  not  imply  impenetrability. 

The  terms  impenetrability  and  folidity  have, 
indeed,  by  fome,  been  ufed  as  nearly  fynoni^ 
mous ; or  at  lead  it  has  been  confidered  that  im- 
penetrability was  a confequence  of  folidity,  and 
was  implied  in  it ; but  this  we  fhall  fhow  to 
be  unfounded. 

I 

Fulnefs  is  an  idea  capable  of  intention  and 
remiffion  ; the  fame  extenfion  may  be  filled  with 
different  quantities  of  the  filling  fubflance  ; it 
may  be  more  or  lefs  full,  in  all  poffible  degrees. 

Our  ideas  of  the  differences  of  denfities  in 
bodies,  is  that  of  different  fulneffes.  Denfity 
is  indeed,  by  philofophers,  defined  to  be  the 
number  of  folid  parts  within  a given  magnitude, 
each  folid  part  being  fuppofed  equally  denfe,  and 
the  differences  in  the  degrees  of  denfity  in  the 
body  to  depend  on  the  different  quantity  of  pore. 

But  affuming  the  equal  denfity  of  folid  parts, 
is  begging  the  queftion  for  impenetrability  : to 
prove  the  impenetrability  of  matter,  it  mufl 
be  proved  that  folid  parts  are  of  neceffity  equally 
denfe,  that  is,  contain  the  fame  refiflence  within 
ihc  fame  extenfion. 

For 


For  if  any  two  folid,  imporous  parts,  of  a given 
magnitude,  can  have  different  quantities  of  mat- 
ter, whatever  matter  be,  whether  an  inaflive  or 
an  aflive  repletion,  then  the  given  magnitude 
being  filled  with  the  lefs  quantity,  as  in  the  part 
which  contains  lefs  matter,  can  yet  admit  more 
or  be  more  full,  as  in  the  part  containing  more 
matter ; but  more  filling  fubftance  being  ad- 
mitted into  an  extenfion  already  full,  is  a pene- 
tration of  that  which  at  firft  filled  the  extenfion. 

Now  to  determine  this  queftion,  we  may  place 
it  in  two  lights,  each  of  which  appears  to  me 
decifive.  • 

Firft,  whether  we  can  difcover  any  natural  or 
neceffary  relation  which  a given  quantity  of  folid 
imporous  matter  has  to  a given  magnitude.  If 
a magnitude  be  given,  what  is  the  quantity  of 
matter  neceffary,  without  pore,  to  fill  it,  and 
why  is  that  quantity  alone  capable  of  being 
contained  in,  and  filling  that  magnitude. 

We  can,  I believe,  aflign  no  reafon  why 
among  infinite  quantities,  one,  more  than  ano- 
ther, fhould  be  neceffary  to  a given  magnitude; 
why  all  poflible  quantities,  may  not  affume  and 
fill  that  magnitude  ; or  why  any  given  quan- 
F 2 tity 
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- tity  of  matter  may  not  occupy  and  fill  infinite 
different  magnitudes. 

s It  has  been  demonftrated  that  a grain  of  fand 
might  be  made  to  equal,  in  volumn,  the  orb  of 
Saturn  ; or  any  given  quantity  of  matter  affume 
any  given  volumn,  by  forming  fucceffive  feries 
of  porous  parts  : in  this  cafe,  the  magnitude  of 
the  folid  body  would  not  be  increafed,but  its  vo- 
, lumn  only  would  be  enlarged  by  the  quantity  of 
pore  which  intcrfe^fed  the  folid  continuity. 

T ' But  if  the  above  neceffary  limits  (o  35)  cannot 
be  affigned,  there  is  no  reafon  why  a grain  of  fand 
may  not  fill  the  orb  of  Saturn,  or  any  greater 
magnitude,  without  any  increafe  of  its  pores,, 
but  by  the  increafed  tenuity  and  expanfion  of 
the  folid  matter. 

y We  may  next  inquire  whether  we  can  con- 
ceive of  a difference  of  denfity  in  folid  parts^ 
independent  on  pores.  Of  this  there  can  be  no 
doubt,  when  we  confider  that  children  and  the 
vulgar  have  no  knowledge  of  infenfible  pores, 
yet  they  neceffarily  conceive  of  fuch  bodies 
as  gold  and  fleam,  as  differently  denfe,  or  con- 
ceive of  varieties  of  quantity  in  thefe  different 
bodies,  under  the  fame  magnitude. 
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Since  then  we  can  conceive  of  no  neceffary  x 
limitation  to  denfity,  or  can  difcover  nothing  in 
nature  which  fliould  render  it  invariable  ; and 
fince  we  do  familiarly  conceive  of  different  den- 
fities  in  bodies,  the  doflrine  of  impenetrability 
mufl:  be  confidered  as  hypothetical,  until  it 
receives  proof  either  from  experiments,  or  from 
rational  dedu6lions. 

Now  experiments  cannot  poffibly  eflablifli  y 
this  do6lrine ; for  no  difficulty,  however  greats 
experienced  in  penetrating  bodies,  can  afford 
a conclufion,  that  greater  forces  than  have  yet 
been  employed,  might  not  overcome  the  refift- 
ence  which  has  only  been  infuperable  to  an  infuf- 
ficient  power  ; and  it  is  not  the  aftual  impenetra- 
bility to  any  human  force,  or  to  any  force  which 
nature  employs  upon  matter,  which  is  intended, 
but  a natural  and  neceffary  impenetrability,  in 
itfelf  unfurmountable  by  any  poffible  force. 
Becaufe  water  has  been  found  to  have  its  parts 
refill  a very  flrong  preffure,  rather  than  mutually 
penetrate  each  other,  no  conclufion  follows  that 
they  are  not  eafily  permeable  to  more  fubtil 
matters,  unlefs  the  impermeability  be  confidered 
as  neceffary  and  abfolute. 

As  to  rational  proof,  1 have  never  feen  any  7. 
attempted,'  nor  can  imagine  any  that  can  with 

a ffiew 
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a fhew  of  plaufibility  be  offered : for  the  rati- 
onal proof  muft  confifl  in  fhewing  that  the 
penetrability  of  body  would  imply  a contra- 
^ diftion  ; but  the  contrary  of  this  appears,  fince 
we  readily  conceive  of  it  as  penetrable,  and  are 
unable  to  imagine  how  it  can  be  deprived  of  its 
penetrability. 

A Conceiving  of  matter  in  its  other,  and  true 
light,  as  an  a6live  fulnefs  of  extenfion,  or  as  an 
extenfion  full  of  aftion,  the  fame  method  of 
reafoning  will  apply. 

B As  we  have  no  neceffary  bounds  to  our  idea  of 
denfity,  fo  have  we  no  limits  to  that  of  a6lion. 

Q Any  given  aclion,  filling  any  extenfion,  and 
producing  refiftence,  and  our  idea  of  folidity, 
may  be  conceived  as  liable  to  be  fubje6ted  to  a 
greater  a6lion,  and  its  refiftence  thus  to  be  over- 
come and  the  folidity  or  extenfion  penetrated. 

D We  faid  no  argument  for  impenetrability 
can  be  deduced  from  any  aclual  refiftence,  be- 
caufe  the  aftion  refifted,  however  great,  is  necef- 
farily  limited  (y  37). 

£ But  it  will  further  confirm  our  objeflion  to 
this  principle,  fo  far  as  it  is  fuppofed  to  reft  on 

fads. 
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fa8:s,  to  fhow  that  refiftence  does  in  fa6i:  take 
place  in  cafes  where  impenetrability,  and  even 
folidity,  are  not  fuppofed  by  any. 

For  if  in  any  cafes  of  refiftence,  folidity  be  f 
found  aflually  wanting,  it  will  appear  in  all 
others  unneceftary,  and  that  which  is  certainly 
unneceffary  and  not  certain  in  fad,  we  fhould 
conclude  not  to  be. 

The  beginnings  of  all  a8:ions  afford  the  fafls  g 
to  which  we  allude.  Gravitation,  mufcular 
aflion,  magnetifm,  all  of  thefe  may  be  con- 
ftdered  as  refiftences  fimilar  to  that  of  hardnefs 
in  bodies. 

If  with  my  hand  I ftrongly  comprefs  two  h 
bodies  together ; if  a heavy  body  be  preffed  to 
the  earth,  or  a piece  of  iron  to  a,  magnet,  is 
not  the  preffure,  a hardnefs  or  folidity  between 
the  bodies,  fimilar  to,  although  it  may  be  lefs 
than  that  which  holds  together  two  cohering 
parts  of  the  fame  body?  Yet  no  one  traces 
the  origin  of  thefe  preflures  to  an  impenetra- 
bility in  mufcular  aftion,  gravity,  or  magnetifm. 

Let  us  endeavour  to  bring  together  two  like  j 
poles  of  a magnet,  and  we  ftiall  experience  a 
refiftence  to  their  approximation.  Does  any  one 

fay. 
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fay,  the  extenfion  between  the  magnets  is  impe- 
netrable, or  is  folid,  or  is  an  inaQive  fulnefs  ? 

K.  Why  may  not,  then,  a piece  of  iron,  which, 
between  our  fingers,  refills  their  coming  toge- 
ther, refill  by  a fimilar  efficacy  more  llrongly 
exerted,  inafmuch  as  the  effe6l  is  greater  ? 

L If  magnetifm  were  to  a6l  on  our  bodies,  as 
upon  iron,  we  ffiould  feel  it;  or  were  magnets 
endowed  with  fenfation,  they  would  feel  that 
which  refills  their  nearer  approach. 

M The  refilling  extenfion  between  the  two  mag- 
nets is  permeable  to  all  the  rays  of  light,  and 
refle6ling  ’none,  is  unfeen  ; but  it  is  eafy  to  con- 
ceive that  the  fame  power  which  refills  the 
approach  of  the  iron,  might  refill  and  reflefl 
fome  rays  of  light.  We  ffiould  then  have  a 
vifible  obje6l  interpofed  between  the  two  mag- 
nets, or  extending  round  every  magnet  to  the 
limits  of  its  jepelling  fphere,  as  we  have  before 
fuppofed  it  might  be  a tangible  one. 

K That  which  is  tangible  can  be  conceived  as 
applied  to  our  organs  of  tailing,  of  fmelling, 
and  of  hearing,  and  as  capable  of  exciting  ideas 
of  flavours,  odours,  and  founds. 
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Thus  by  a very  eafy  tranfition^  by  only  fuppo-  o 
fing  the  magnetic  aftion  to  be  exerted  on  our 
bodies,  and  upon  light,  inftead  of  being  con- 
fined to  iron,  we  fhould  find  it  to  pofTefs  all  the 
charafleriflics  of  a folid  body. 

But  would  any  change  in  the  nature  of  the  p 
a6lion  deftroy  the  aftion  ; would  the  magnetic 
virtue  become  an  ina6live  folid  by  having  its 
effefts  extended  to  light  and  a human  body  ? 
This  is  not  at  all  implicated. 

Thus,  we  fee,  an  aftion  in  which  no  fuppo-  o 
fition  of  folidity  or  impenetrability  is  involved, 
may  be  conceived  to  alfume  all  the  qualities 
of  matter,  by  only  fuppofing  a familiar  effeft  ex- 
tended in  its  operation. 

The  author  of  the  Preliminary  Difcourfe  to  r 
the  French  Encyclopedia  reafons  thus,  in  fup- 
port  of  his  argument  to  prove  that  fenfations  are 
the  principle  of  all  knowledge  : It  is  fufficient,** 
fays  he,  “ to  prove  that  they  are  capable  of  being 
fo  ; for  our  fenfations  are  the  moft  certain 
fa6ls,  and  fafls,  or  acknowledged  truths,  are  to 
be  preferred  before  an  hypothefis  as  the  bafis 
of  any  deduSion.’* 


G 
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4 

s This  juft  and  philofophical  ground  of  argu- 
ment is  applicable  to  our  prefent  queftion. 

T Having  fliewn  that  a6lion  is  capable  of  pro- 
ducing the  idea  of  folidity,  and,  by  confequence, 
all  ideas  dependent  on  it,  and  which  are  only  its 
various  modifications,  this  is  proof  fufificient 
that  a6lion  alone  is  the  principle  of  all  our  ideas, 
and  bafts  of  all  our  fenfations ; becaufe  aHion  is 
aflually  found  to  exift  in  all,  and  any  other  ori- 
gin is  hypothetical. 

u The  inaflive  folidity,  the' inert  fulnefs  of  fpace, 
the  unknown  fomething,  the  myfterious  fubftra- 
tum,  about  which  philofophers  have  talked,  being 
altogether  inconceivable,  altogether  hypotheti- 
cal, and  wholly  unneceflary ; while  a6lion  is 
conceivable,  truly  exifting  and  fufficient : if 
any  one,  without  being  able  to  prove  thefe  pre- 
mifes  erroneous,  fhould  yet  inftft.on  the  folidity 
and  impenetrability  of  matter  in  the  fenfe  here 
contended  againft,  he  muft  form  his  conclufton 
on  grounds  fo  different  from  thofe  which  direft 
my  judgment,  that  it  would  be  fruitlefs  for  me 
and  fuch  a perfon  to  debate  the  queftion. 

X And  he  who  denies  a ftate  of  a6lion  in  every 
thing  we  call  folid  extenfton,  and  choofes  to  inftft 
on  matter  being  an  ina£live  fulnefs ; or  admitting 

the 
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the  Hate  of  aflion,  yet  maintains  the  exiftence  of 
a folidity,  which  is  inaftive,  and  can  fupport  thefe 
opinions  by  any  reafoning  becoming  a philo- 
fopher,  would  open  a door  of  knowledge  of 
which  I have,  at  prefent,  no  conception,  and  I 
fliould  be  glad  to  receive  infl;ru6lion  from  him. 

The  doftrines  of  'the  impenetrability  of  v 
body,  and  of  its  inactivity,  ferve  mutually 
to  fuftain  each  other,  and  it  is  difficult  to  deter- 
mine’which  is  prior,  which  fubfequent.  The 
, notion  of  each  primary  atom  being  in  itfelf  in- 
aftive  and  cohering ' to  others,  fo  as  to  form 
larger  bodies,  by  aftions  exerted  at  the  furfaces 
only  of  the  primary  atoms,  renders  it  neceflary 
that  thofe  primary  parts  ffiould  not  be  liable 
to  decompofition,  there  being  no  a8ion  within 
them,  by  which  any  two  parts  could  reunite,  like 
that  without^  by  which  two  parts  coalefce. 

This  opinion  of  ina6livity  within  the  primary  z 
corpufcles,  gave  rife  to  a fear,  that  if  they  ffiould 
be  broken  by  any  violence  in  the  order  of  nature, 
or  changed  in  wear,  by  having  parts  rubbed  off 
into  finer  fubftances,  and  thus  the  original  figure 
and  fize  be  deftroyed,  they  could  no  longer  ferve 
to  form  the  fame  kind  of  bodies  which  they  did 
in  their  priftine  ftate  ; that,  for  example,  water 
formed  of  old  and  damaged  atoms,  would  be 
G 2 unlike 
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unlike  the  water  at  firft  produced  by  the  new 
and  perfeft  parts. 

> 

A But  this  apprehenfion  is  founded  upon  the 
very  extraordinary  fuppofition,  that  although  an 
aflion  exifts  between  the  furfaces  of  the  original 
corpufcles,  cementing  them  ftrongly  together, 
neverthelefs,  between  any  two  parts  of  each 
original  corpufcle,  which  are  yet  more  ftrongly 
attached,  there  is  no  aflion  at  all. 

B But  as‘  we  have  fhewn,  and  the  thing  is  indeed 
evident,  that  aflion  is  no  lefs  eflential  to.  the 
exiftence  of  the  primary  parts  than  to  their  union, 
we  need  no  longer  be  folicitous  to  prevent  their 
penetration  or  divifion,  fmce  the  fame  aflion, 
within,  can  preferve,  the  atom,  although  pene- 
trated, from  being  deftroyed,  as  without,  can 
maintain  or  reftore  their  coalefcence  wdiich  con- 
ftitutes  the  forms  of  fenfible  bodies. 
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. CHAP.  IV. 

Analyjis  of  Motion. 

SINCE  all  natural  appearances  confift  either  a 
of  matter  or  motion,  when,  by  a juft  analyfis, 
we  fliall  have  arrived  at  the  fimple  and  conftitu- 
ent  parts  of  thefe,  we  (hall  have  got  to  the  bafis 
of  the  fabric  of  the  material  world,  to  the  foun- 
dation ftone  of  the  building,  beyond  which,  if 
we  advance,  we  fhall  pafs  the  line  that  feparates 
unconfcious  from  confcious  being,  and  find  our- 
felves  without  the  boundaries  of  corporeal  nature. 

To  analyze  motion  is  an  attempt  not  very  B 
confonant  to  the  prejudices  of  the  prefent  times, 
which  confider  it  as  a fimple  idea,  therefore 
undiftinguifhable  into  parts,  and  undefinable; 
but  that  this  is  erroneous,  will,  I think,  eafily  be 
made  appear. 

We  cannot  conceive  of  any  aflual  motion  c 
without  com.bining  together  thefe  three  ideas, 
a BEING  which  moves,  a place  in  which  that 
being  is,  and  the  change  of  that  place  : hence 
the  definition  given.  (See  DeJin.) 


Let 
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D Let  us  confider  each  of  thefe  three  conftituent 
parts,  and  fee  what  each  is  in  itfelf,  whether  .• 
each  is  not  diftinfl  from  the  other  two,  and 
whether  all  of  them  are  not  neceffary  to  the  idea 
of  motion. 

E Firft.  A BEING  which  moves.  A being  may 
be  confidered  without  motion  : fuch  is  matter 
at  reft. 

F Secondly.  A place.  Place  is  that  relation 
of  one  being  to  another,  which  confifts  of  diftance 
and  direElion,  From  a given  body  a mile  north, 
in  one  place,  two  miles  north,  a fecond,,  a mile 
ibuth,  a third,  two  miles  fouth,  a fourth.  Every 
variation  of  diftance  or  direction,  produces  a 
variation  of  place.  Diftance  and  diredfion  ap- 
pear to  me  to  be  fimple  ideas,  and  incapable  of 
definition. 

G Thirdly.  Change.  Change  in  any  being  is 
a ceffation  of  fome  circumftance  which  was,  and 
the  production  of  one  which  was  not.  If  a 
cubic  figure  be  moulded  into  a fphere,  the  cube 
which  was,  has  ceafed,  the  fphere  which  was  not, 
is  produced. 

H It  is  faid  by  fome,  that  change  implies  motion, 
and  therefore  cannot  be  a part  of  its  definition, 

being 
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being  the  very  thing  defined : to  this  I anfwer, 
we  are  fpeaking  of  the  fenfible  idea  of  motion, 
as  it  appears  to  our  fight ; now  changes  do  appear 
to  our  view,  and  to  all  our  fenfes,  \^hich  give 
us  no  idea  of  motion.  Changes  in  heat  or 
coldnefs  ; in  colour,  flavor,  fmell,  found,  hard- 
nefs,  foftnefs,  pain,  pleafure ; in  thefe,  and 
many  other  ideas,  changes  do  not  produce  ideas 
like  that  produced  by  a ball  rolling,  or  a ftone* 
falling.  We  may  perhaps  ultimately  trace  them 
to  motion,  but  to  infenfible  motions  ; to  motions 
which  arife  only  in  reflexion,  and  conflitute  no  • 
part  of  the  a6lual  idea  of  the  change. 

We  can,  therefore,  conceive  of  change  with-  r 
out  conceiving  at  the  fame  time  of  motion. 
They  are  diftind,  as  fenfible  impreflions,  however 
they  may  be  derived  from  one  caufe  and  have 
one  elfence. 

Change  is  a generic  idea,  including  many  k 
fpecies ; motion,  as  a fenfible  idea,  is  a fpecies 
of  that  genus."  Motion  is  one  fpecies  of  change, 
but  there  are  alfo  many  others.  ’ 

Change  is  therefore  a neceffary  part  of  the  l 
definition  of  motion ; it  marks  the  genus  of  the 
thing  defined.  Motion  is  a change  ; but  as  there 
are  many  fpecies  of  change,  which  of  thofe  fpe- 
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cies  IS  motion  ? The  anfwer  is,  it  is  a change 
of  place.  This  marks  the  fpecies,  and  diftin- 
guifhes  it  from  change  of  colour,  of  tempera- 
ment, of  figure. 

^ All  of  thefe  ideas  (c  45)' are  diftin6l:  from  each 
other.  The  body  is  diftinft  from  the  poffible 
places  it  may  fu’cceffively  occupy  ; the  places  a 
body  may  be  conceived  in  fucceffion  to  occupy, 
are  diftinfl  from  the  a6lual  fucceffive  prefence  of 
the  body  in  thofe  places. 

N All  of  thofe  ideas  (c  45)  are  effential  to  motion ; 
otherwife  which  can  you  leave  out  of  the  idea 
without  deftroying  it  ? 

o The  combination  of  thefe  conftitutes  motion ; 
otherwife  what  is  that  which  is  further  neceffary  ? 
Thefe  three,  therefore,  are  the  principles  of 
motion  refulting  from  its  refolution. 

P Since,  therefore,  change  is  an  efientially  con- 
ftituent  part  of  motion,  and  by  the  definition 
change  implies  aflion,  it  follows  that  all 

MOTION  IMPLIES  ACTION,  AND  DEPENDS  ON 
AN  ACTIVE  CAUSE. 

Q,  Thus  far  we  have  confidered  ^notion  as  a 
whole  ; we  will  next  regard  it  in  its  parts.  Every 

motion 
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motion  has  a beginning,  a middle,  and  an  end. 
The  beginning  is  a change  from  reft  to  motion  ; 
the  middle  is  a continuance  in  motion  ; the 
end  is  a change  from  motion  to  reft.  I am  to 
ihew  that  the  beginning  of  motion  is  by  an 
aflion  began ; the  continuance  of  motion  by  an 
aflion  continued ; the  end  of  motion  by  a cefla- 
tion  of  the  aflion. 

The  firft  pofttion  is  admitted  by  every  body,  r 

That  the  continuance  of  motion  is  by  an  s 
a6lion  continued,  will  be  proved  if  it  fhall  be 
fhewn  that  the  continuance  of  a motion  is  no- 
thing different  from  its  beginning,  in  regard  to 
any  point  of  time  aflumed  in  the  continued 
motion. 

In  what  then  it  is  afked  does  the  beginning  of  t 
motion  confift  ? In  a change  from  reft  to  motion  ? 
This  is  no  definition,  becaufe  it  defines  motion 
by  motion  ; the  beginning  of  motion  does  not 
confift  in  the  reft  which  preceded  it ; therefore 
this  definition  amounts  only  to  faying  the  be- 
ginning of  motion  confifts  in  the  beginning  of 
motion. 

I fay  then  the  beginning  of  motion  confifts  in  u' 
the  beginning  of  change  of  place. 

H 
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X Now  if  any  given  portions  of  time  and  of  fpacc 
are  aflumed,  a body  beginning  to  move  in  the 
commencement  of  that  time  and  in  the  firft  por- 
tion of  the  fpace  affumed,  then  and  there  begins 
that  particular  motion,  and  whether  before  the 
body  began  to  move  in  that  fpace,  it  was  moving 
• in  other  fpaces  and  times,  has  no  relation  to  the 
motion  in  queftion  ; for  this  being  in  a time  and 
fpace  altogether  diflinfi,  is  a diftin6t  motion  from 
any  which  might  have  preceded  it  immediately, 
as  much  as  from  a motion  which  preceded  it 
a thoufand  years  before.  It  is  therefore  a new 
motion  began  ; and  fo  it  may  be  faid  of  every 
alfumable  point  in  the  continued  motion. 

Y The  term  continued  ferves  only  to  conne6l; 
any  two  diftin6l  motions,  the  end  of  one  with 
the  beginning  of  the  other,  but  does  not  deftroy 
their  diftindnefs. 

z It  is  alleged  on  tlie  contrary  fide,  that  a body 
in  motion  requires  an  a^ive  force  to  flop  it,  but 
by  reafon  of  it's  own  inaElivity  not  being  able  to  exert 
any  a^ive  force  to  flop  itfelf,  it  mufl  neceffarily  con- 
tinue  in  motion  as  a confequence  of  that  inadlivity, 
till  fome  other  force  flops  it.  This  is  I believe 
a fair  flatement  of  the  argument  ufed  to  prove 
that  INERTIA  and  not  action  is  the  caufe 
of  continuance  in  motion  ; and  in  this  way  I 

have 
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have  heard  feveral  eminent  mathematicians  ar- 
gue, who  confeffed  the  term  vis  inertias  was  in- 
defenfible,  retaining  however  all  the  incongruity 
in  the  idea. 

If  we  only  put  together  the  premifes  and  con-  a 
clufion  in  this  argument,  who  can  believe  one  to 
refult  from  the  other  ? The  premifes  ftate,  that 
an  a6live  force  is  required  to  flop  a moving  body, 
and  the  conclufion  is,  that  therefore  a moving 
body  is  without  any  a8:ive  force,  and  moves 
by  its  inaftivity.  Is  it  analagous  to  our  rea- 
foning  in  common  affairs,  to  infer  inactivity  in 
the  doing  of  that  which  it  requires  aCtion  to 
reftrain  ? 

But  we  will  examine  the  chain  that  leads  to  3 
this  conclufion,  and  point  out  where  is  its  fal- 
lacy ; and  for  greater  precifion  we  will  put  the 
argument  in  the  fyllogiflic  form. 

I. 

Every  body  in  motion  requires  an  aCtive  force  c 
to  flop  it. 

No  body  in  motion  has  any  aClive  force  in  itfelf. 

Therefore,  no  body  in  motion  can  flop  itfelf. 

II  2 


II 
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II. 

D A body  in  motion  is  unable  to  ftop  itfelf,  by 
reafon  of  its  want  of  an  aftive  force. 

But  a body  in  motion  of  itfelf  continues  to 
move  by  reafon  of  its  inability  to  ftop  itfelf. 

Therefore,  a body  in  motion  continues  to  move 
by  reafon  of  its  want  of  an  a8;ive  force,  or  by 
its  ina6livity. 

E The  argument  thus  laid  out,  diftinflly,  in  its 
parts,  ftiews  plainly  where  its  error  lies.  The 
minor,  or  fecond  proportion  in  the  firft  fyl- 
logifm,  is  dire6lly  an  aflumption  of  the  thing  in 
debate,  a petiti'o  principii, 

F It  aflumes  that  a body  in  motion  is  inac- 
tive, and  thence  it  is  proved,  firft,  that  it  can- 
not ftop  itfelf,  then  that  it  continues  to  move  as 
a confequence  of  its  inaftivity  ; but  that  a body 
in  motion  is  inactive  is  the  very  thing  in 
queftion,  and  denied  by  the  antagonift  in  the 
debate;  that,  therefore,  is  to  be  proved  by 
fome  prior  reafoning,  and  not  to  be  aflumed 
in  order  to  prove  itfelf. 

G Further,  this  fecond  propofition  is  not  only  a 
petitio  principii^  but  it  appears  no  lefs  evidently 

to 
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to  be  contradi6lory  to  the  major,  or  firfl  propo- 
rtion. That  a body  in  motion  requires  an  aQive 
force  to  flop  it,  is  the  fame  thing  with  faying 
a body  in  motion  has  an  adive  force  in  itfelf ; it 
being  plain,  that  whatever  produces  an  effed, 
and  requires  an  adive  force  to  deftroy  that  effed, 
muft  be  itfelf  an  adive  force  ; for  the  adive  force 
employed  to  flop  a motion,  w^ould,  in  other  cir- 
cumftances,  produce  a motion.  Where  then,  it 
does  not  produce  but  only  flop  a motion,  itfelf 
has  deftroyed  the  produdive  agency  in  the  mo- 
tion which  it  puts  an  end  to,  and  its  own  pro- 
ducing power  has  been  deftroyed  by  the  agency 
It  deftroys.  This  refults  from  the  truth  evident 
in  reafon  and  in  fad,  that  equal  contraries,  meet- 
ing, deftroy  each  other. 

The  third  propofition  or  conclufion  of  the  h 
firft  fyllogifm  is  mere  trifling,  or  fomething  worfe. 

It  ftates  that  a body  in  m^otion  cannot  flop  itfelf ; 
it  having  been  before  Jhewn  that  it  requires  an 
adive  force  to  flop  it,  and  afferted  that  itfelf 
pofleffed  none,  it  to  be  fure  follows  that  it  can- 
not flop  itfelf.  But  it  has  been  ftiewn  that  a 
body  requiring  an  adive  force  to  flop  it,  is 
an  evidence  that  itfelf  does  poflefs  an  adive 
force,  and  that  if  it  cannot  flop  itfelf,  it  is  not 
by  reafon  of  its  want  of  a force  to  oppofe  to  its 
own  motion,  but  by  reafon  of  the  force  it  pof- 
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fcfTes  difpofing  it  to  move.  Nothing  can  be  more 
repugnant  to  reafon  and  experience,  than,  in 
a moving  body,  to  look  for  fome  power  oppofed 
to  the  motion  it  is  found  to  have,  and  finding  in 
it  nothing  oppofed  to  its  own  motion,  to  afcribe 
its  continued  motion  to  the  privation  of  any  force 
which  might  oppofe  it,  rather  than  to  the  pre- 
fence of  a force  which  preferves  the  motion. 
Do  we  afcribe  a man’s  aftions  to  the  privation  of 
a volition  which  might  oppofe  them,  or  rather  to 
the  prefence  of  a volition  which  dire6ls  them  ? 
Thus  contrary  is  it  to  every  other  principle  of 
reafoning,  and  to  the  plaineft  evidence,  to  alfert 
a privation  of  force  in  a moving  body  which 
is  capable  of  exerting  force  in  every  part  of  its 
continuity.  This  conclufion  is  trifling,  inafmuch 
as  it  afferts  that  a body  in  motion  cannot  flop  itfelfy 
becaufe  it  is  not  difpofed  to  do  fo,  and  it  is  erro- 
neous, fo  far  as  it  implies  another  caufe,  to  wit, 
the  want  of  an  a6tive  force. 

I The  fecond  fyllogifm,  which  is  built  upon  the 
firft,  mufl  evidently  fall  with  it. 

K The  argument  by  which  from  the  fame  premi- 
fes  (/.  e,  that  a body  in  motion  requires  an  a6live 
force  to  flop  it)  I draw  a contrary  conclufion,  I 
fhall  next  flate  in  a fimilar  manner,  and  fubjefl 

every 


every  part  to  the  fame  critical  review  which 
has  been  taken  of  the  other. 

1. 

Whatever  requires  an  a8:ive  force  to  ftop  i* 
its  motion,  is  difpofed  to  move. 

Every  body  in  motion  requires  an  aftive  force 
to  ftop  its  motion. 

Therefore,  every  body  in  motion  is  difpofed 
to  move. 


II. 

Whatever  is  difpofed  to  motion  is  polfeffed  of  m 
aftion. 

But  a body  in  motion  is  difpofed  to  continue 
in  motion. 

Therefore,  a body  in  motion  is  polTeffed  of 
aflion. 

Thus  it  appears  that  the  middle  part  of  any  mo-  n 
tion  (2  4B)  is  action  equally  with  its  beginning. 

The  laft  part  of  motion  is  its  termination,  o 
It  is  admitted  that  all  motion  is  terminated 
by  an  aftion  contrary  to  the  diredion  of  the 

motion. 
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motion.  It  is  admitted  too  that  the  moving  body 
a5ls  at  the  time  its  motion  is  deftroyed.  Thus 
the  BEGINNING  and  the  end  of  any  uniform 
motion  are  confeffed  to  be  aftions ; but  all  the 
' • intermediate  continuation  which  connects  the 
beginning  with  the  end  is  denied  to  be  an  a6lion. 
What  can  be  more  unaccountable  than  that  the 
fame  uniform  motion  fhould  have  aQion  at  its  com- 
mencement, and  aftion  at  its  termination,  yet  be 
inactive  during  the  whole  time  and  fpace  between 
the  two  extremes  ? How  does  the  aHion  at  the 
beginning  become  changed  into  a privation  of 
aftion  ? How  does  the  privation  fuddenly  be- 
come a6lion  at  the  end  ? Is  it  not  more  confo- 
nant  to  reafon  and  analogy  to  afcribe  to  the  whole 
continued  motion,  one  uninterrupted  aftion  ? 
Such  a conclufion,  true  philofophy,  we  think, 
requires  us  to  make. 

P When  the  reader  confiders  that  on  this  fingle 
queftion,  whether  a continuance  in  an  uniform  mo- 
tion in  a right  line  be  the  effeO;  of  inertia,  or  of 
ACTION,  the  whole  of  the  theory  of  the  philofo- 
phy atprefent  received  depends,  he  will  not  think 
I have  entered  too  much  into  minutia  in  its  dif- 
cuflion;  and  when  he  learns  that  if  he  admits,  what 
to  me  appears  felf  evident,  arid  to  arife  from  the 
definition  of  aflion,  that  motion  can  only  be  con- 
tinued, and  only  fubfift  by  a&ion,  he  will  then 

have 


C 57  3 

have  it  little  in  his  power  to  refufe  the  remaining 
part  of  the  doftrine  laid  down  in  the  following 
pages ; he  will  not  think  his  attention  mifemployed 
in  forming  his  decifion,  independent  on  the  opi- 
nion of  others,  from  the  convidion  of  his  o\^n 
mind. 


C H A P.  V. 

AHion  is  an  Attribute  of  an  aElive  Suhjlance. 

IN  the  foregoing  chapters  it  appears  that  all  a 
phenomena  are  produced  by  adionj  we 
fliall  now  proceed  to  fhow,  that  where  there  is 
a6lion,  there  is  fome  substance  which  aQs. 

Our  manner  of  conceiving  things  is  analagous  g 
to  the  general  divifion  of  phenomena  into  matter 
and  motion.  All  our  conceptions  of  being  are 
referrible  to  substance,  or,  attrib ute  ; to 
; things  which  exift  of  themfelvea,  or  things  which 
j have  being  only  in  fome  other. 

‘ To  move  or  a8:,  is  an  attribute;  that  which  ^ 
I moves  or  afts  is  the  fubftance. 
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<. 

D We  cannot  conceive  an  attribute  to  exift  with- 
out a fubftance  : for  example,  we  cannot  conceive 
of  whitenefs  as  exifting  without  fomething  elfe 

. befides  the  whitenefs,  and  which  we  fignify  by 
fome  fuch  mode  of  expreffion,  as  the  thing  which 
is  whitCy  that  to  which  whitenefs  belongs. 

% In  like  manner,  we  cannot  conceive  of  aftion 
as  exifting  without  fomething  which  a61s,  to  which 
a6lion  belongs,  or,  which  has  the  quality  of  ac- 
tion. A8:ion  is  a verb,  requiring  its  fubftantive, 
and  this  neceffity  in  grammar  is  founded  on  a 
prior  neceffity  in  our  manner  of  conceiving 
ideas. 

r We  have  traced  all  phenomena ‘to  action,  as 
to  a generic  idea,  comprehending  under  it  all 
forms  of  matter  and  motion,  as  fpecies  of  that 
genus. 

C By  this  analyfis,  that  complex  idea  we  have 
ufually  denominated  matter,  and  confidered  aS 
the  fubftance,  or  fubftratum,  to  which  motion 
appertained  as  an  attribute,'  has  been  found 
to  change  its  character,  and  to  be  itfelf  an 
attribute. 

H The  ACTION  of  a body  in  motion  is  indeed 
the  attribute  of  the  body,  and  the  body  rela-^ 

- * lively 
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lively  to  its  own  motion,  is  truly  a fubftance,  . 
having  the  attribute  or  quality  of  motion  ; but 
the  body  being  a name  fignifying  a combination 
of  certain  ideas,  which  ideas  are  found  to  arife 
from  aflion  (t  20),  that  aflion  which  is  produc- 
tive of  thofe  ideas  whofe  combination  we  deno- 
minate body,  is  of  the  nature  of  an  attribute ; 
in  other  terms,  body  is  to  be  confidered  as  an 
attribute  fo  long  as  it  is  confidered  as  conllituted 
of  aftion. 

To  this  attribute  we  muft  neceffarily  aflign  its  i 
fubftance.  The  actions  which  conftitute  body 
muft  be  a&ions  of  fomething,  or  there  muft  be 
fomething  which  afts. 

What  then  is  this  active  something  from  jr 
whofe  agency  'we  get  the  idea  of  body,  or,  whofe 
aflions  conftitute  body. 

Is  it  not  fufficient  that  it  is  something  ac-  t 
TiVE  ? When  we  fay  ^ wh  at  is  this  fomething,* 
let  us  alk  ourfelyes  what  the  queftion  purports. 

Is  it  to  get  a name  ? that  would  be  an  eafy  tafli, 
we  might  give  it  an  old  name,  or  a new  one, 
and  define  it  to  be  fomething  which  a6ls  to  con- 
ftitute body;  but  would  the  name  render  the 
idea  more  clear  ? 


I 3 


Do 
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M Do  we  want  a charafter,  or  defcription- of 
the  thing  ? Its  charader  is  that  it  a6ls ; its 
defcription  may  be  found  in  every  fenfation : 
it  is  colour  to  the  eye,  flavour  to  the  palate, 
odour  to  the  nofe,  found  to  the  ear,  and  feeling 
to  the  touch ; for  all  our  fenfations  are  but 
fo  many  ways  in  which  this  active  something 
is  manifefted  to  us.  No  one  fenfible  defcription, 
therefore,  can  ferve  for  that  to  which  all  arc 
common. 

N Do  we  aflc  what  it  is  in  itfelf,  independent  on 
being  feen,  'felt,  tailed,  fmelt,  or  heard  ? I re- 
ply, I know  not;  having  no  other  means  of  per- 
ceiving it,  but  one  of  thefe,  and  in  each  of 
thefe  it  alfumes  its  peculiar  defcription. 

o At  prefent  we  fliall  call  that  fubftance  of  which 
body  is  an  attribute,  the  active  substance. 

P An  inactive  fubftance,  or  fubftratum  of  mat- 
ter, philofophers  have  imagined  to  exift,  but 
have  in  vain  fought  to  find.  They  faw  the 
neceflity  of  a fubftratum  for  the  qualities  of 
body,  and  having  imbibed  the  notion  of  inac- 
tive matter,  they  fought  for  it  an  inactive  fub- 
ftratum. At  the  fame  time  they  were  perfuaded 
that  all  the  qualities  of  body  were  a6live  power-s 
they'  fought  an  inactive  fupport  in  which 

they 
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they  might  inhere,  a powerless  origin  from 
which  thofe  powers  might  arife.  Can  it  be 
wondered- this  refearch  was  fruitkfs  ? 

They  fought  to  conpeive  what  muft  of  necef-  2 
hty  be  inconceivable;  a fubftance,  devoid  of 
attribute,  a being,  without  a quality,  of  which 
nothing  could  be  declared  that  it  does  or  is. 
Having  ftripped  it  of  all  conceivable  conditions, 
they  endeavoured  to  comprehend  it.  Might  not 
the  difappointment  of  fiich  an  attempt  have  been 
foretold?  They  fain,  indeed,  would  have  pre- 
ferved,  at  leaft,  the  general  idea  of  exiftence ; 
but  the  idea  of  exiftence  vanifiied  when  all 
its  qualities  were  gone. 

Our  ACTIVE  SUBSTANCE  is  the  fubftratum  r 
fo  long  fought  for  and  with  fo  little  fuccefs. 
We  give  this  fubftance  a quality  by  which  it 
may  be  conceived.  It  acts.  From  this  pri- 
mary quality  all  the  reft  arife;  all  sensible 

QUALITIES  ARE  MODES  OF  ACTION,  auft  a6lion 

is  common  to  them  all.  This  renders  the  view 
of  nature  clear  and  confiftent ; we  have  no 
longer  to  feek  exiftence  in  non-entity,  nor  life 
among  the  dead. 

One  modification  of  action  produces  mat-  s 
TER,  another  generates  motion  ; thefe  modi- 
fications 
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fications  of  aftion  are  modes  of  the  aftive 
fubftance,  whofe  prefence^  is  aftion  : matter 
and  motion  conftitute  the  whole  of  nature. 
There  is,  therefore,  throughout  nature 

AN  ACTIVE  SUBSTANCE,  THE  CONSTITUENT 
ESSENCE  OF  MATTER  AND  IMMEDIATE  NATU- 
UAL  AGENT  IN  ALL  EFFECTS. 

X Other  inquiries  may  now  occur,  as  whether 
this  aQive  fubftance  be  body  or  mind,  material 
or  immaterial,  intelligent  or  uninformed;  how 
it  conftitutes  matter,  and  how  it  produces  mo- 
tion ; thefe  things  we  fhall  inveftigate  in  their 
places.  < 


CHAP. 
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CHAP.  VI. 


On  the  Exijlence  of  an  external^  unin-* 
telligent  Agents  with  a Review  of  feveral 
Opinions,  particularly  that  ^/Berkley^ 
on  the  Subje£i. 


WE  fhall,  in  this  chapter,  inquire  whether 
or  not  the  primary  fubftratum  of  matter 
or  active  fubftance  pofTefles  intelligence;  and 
here  it  will  be  proper  to  notice  what  other  opi- 
nions have  been  of  late  days  maintained,  con- 
cerning  the  aQual  external  exiftence  of  the 
world,  fo  as  to  give  a comparative  view  of  them 
with  that  offered  in  this  work. 


A 


One  opinion,  very  recently  contended  for  is,  a 
that  material  things  exifl  without  us,  independent 
on  being  perceived,  in  the  forms,  and  with  the 
qualities  which  we  aferibe  to  them  from  the 
impreffions  they  make  on  our  fenfes : a notion 
fo  unphilofophical  and  oppofed  to  the  firft  illu- 
minations of  fcience,  which  confifl  in  corre8.ing 

the 
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the  errors  of  judgment  formed  upon  our  fenfes 
alone,  that  it  is  fufficient  to  mention  it,  without 
undertaking  its  refutation  in  this  work. 

c The  doftrine  maintained  by  Locke,  is,  that 
matter  aftually  exifts,  folid,  inaftive,  extended, 
figured  and  moveable,  and  thefe  qualities  are 
confidered  as  primary  and  elfential ; but  that 
it  is  in  itfelf  deftitute  of  colour,  flavour,  odour, 
found,  and  feeling,  thefe,  called  fecondary  qua- 
lities, being  faid  to  exift  only  in  our  perception, 
and  to  be  produced  in  us  by  the  operation  of 
the  primary  qualities. 

D Another  do6lrine  publifhed  at  Venice  in  the 
year  1763,  by  M.  Bofcovick,  faid' to  have  been 
firft  thought  of  by  Mr.  Mitchell,  and  lately 
defended  by  Dr.  Prieftley,  is,  that  matter  is  pene- 
trable, and  confifts  only  of  centres  furrounded, 
at  different  diftances,  with  fpheres  of  attraBive 
and  repulfive  powers,  being  unfolid  and  effen- 
tially  aBive. 

^ Berkley  carried  his  abftraBion  ftill  further, 
and  argued  that  there  was  no  intermediate  agency 
between  our  minds  and  the  fupreme  mind  ; that 
the  world  had  no  real  being  but  in  the  reality  of 
our  ideas,  and  in  the  perception  of  the  fupreme 
mind  which  communicates  them  to  us. 


Of 
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Of  the  firft  of  thefe,  which  correfponds  with  f 
the  Newtonian  philofophy,  it  is  not-  neceffary 
to  add  any  thing  here,  to  what  is  contained 
in  the  preceding  chapters.  ^ 

The  two  latter  agree  that  nothing  inert  exifts  ^ 
in  nature,  but  differ,  in  that  one  admits  fecon* 
dary  a6live  powers ; while  the  other  allows  of 
no  mediate  inftrument,  but  refers  all  our  ideas 
diredlly  to  the  volition  of  Deity.  ' ' • 

The  former  of  thefe  two  anfwers  in  general  ^ 
to  the  opinion  here  maintained,  and  I fhall  briefly 
fhow,  in  this  chapter,  where  appears  to  me  to  lie 
the  error  of  the  reafoning  Berkley  employs  in 
defence  of  the  latter.  . ^ 

Although  the  theory  of  Bofhovick  'has  a gene- 
ral  agreement  with  the  dodrine  of  this  work^ 
inafmuch  as  it  denies  folidity,  and  afferts  fe- 
condary  powers  without  us,  we  do  not  accord  in 
the  manner  of  inferring  or  of  treating  of  thofe 
powers ; he  confines  his  view  to  powers,  and,  not 
leading  our  mind  to  any  fubflance  as  their  fup- 
port,  gives  us  the  obfeure  idea  of  an  attribute  • 
without  a fubflance;  and  in  ufing  the  terms  at- 
traQion  and  repulfion  he  falls  into  the  error 
of  fubflituting  the  names  of  effefls  for  caufes, 
and  explains  nothing;  it  not  being  more  intelli- 

K gible 


gible  how  two  diftant  centres  fhould  a6t  on  each 
other,  than  how  two  diftant  bodies  ftiould  do  fo. 

It  remains,  that  I examine  the  grounds  on 
which  Berkley  denies  all  exiftence  but  mind, 
rejefting,  not  only  fecondary  qualities  with 
Locke,  and  folidity  with  Bofcovick,  but  alfo 
extenfton,  figure,  a6lion,  and  motion,  as  external 
beings,  making  all  of  thefe,  ideas  only,  and 
wholly  within  a perceiving  mind. 

The  limits  pefcribed  me  do  not  allow  of  my 
quoting  him  at  length,  nor  is  this  neceflary,  as  I 
Ihall  have  to  contend  moftly  with  his  principles, 
and  if  thefe  be  erroneous  the  conclufions  muft 
neceflarily  fall. 

His  fundamental  pofition  is,  that  we  can 

PERCEIVE  NOTHING  IMMEDIATELY  BUT  OUR 

OWN  IDEAS,*'  and  his  argument  may  be  con- 
ceived as  continued  in  this  chain^ 

W e cannot  have  any  knowledge  of  external 
exiftence  but  by  perceiving  it  immediately  or 
“ mediately  ; external  exiftences  are  not  ideas, 
therefore  not  perceived  immediately,  therefore 
not  known  by  immediate  perception.  We 
“ cannot  have  any  knowledge  of  external  things, 
mediately,  by  means  of  our  fenfations,  fince 
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" in  our  ferifations  we  perceive  nothing  but  the 
fenfations  themfelyes,  and  nothing  without  us 
which  is  not  a fenfation,  can  have  any  refem- 
“ bJance  to  fenfation,  nor  can  be  brought  to 
our  knowledge  by  means  of  that  lo  which 
it  has  no  refemblance  ; therefore  we  cannot 
‘‘  perceive  external  exiftences  immediately  or 
mediately,  therefore  cannot  know  them/' 

He  rejefls  the  exiftence  of  primary  qualities  q 
without  us,  alfo,  on  this  ground,  that  folidity, 
extenhon,  figure,  and  motion,  have  nothing  in 
them  uniform  and  permanent ; the  fame  thing 
may  be  hard  and  foft  to  different  organs ; the 
fame  motion  fwift  and  flow  ; and  the  fame  exten- 
fion  great  and  fmall,  in  different  relations : for 
example,  the  fwift  motion  of  a moufe  would  be 
a flow  pace  for  a camel  5 the  fize  of  a large  dog 
would  be  very  fmall  in  a horfe.  The  fame 
figure  may  be  fquare,  globular,  and  flat,  to 
different  views  ; hence  he  infers  that  thefe  qua- 
lities cannot  exifl  at  all  without  us,  fince  they 
exift  in  no  one  particular  manner. 

He  fays,  things  do  really  exifl  without  us ; p 
but  by  THINGS  he  means  ideas,  becaufehe  knows 
of  no  other  things;  and  as  exifting  without 
our  mind,  they  can  exift  only  in  another  mind 
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which  perceives  them,  becaufe  ideas  cannot 
exift  but  as  being  perceived. 

Q To  prove  the  dire6l  agency  of  a fuperior 
mind,  and  get  rid  of  mediate  caufes,  he  endea- 
vours to  prove  that  all  our  ideas  are  passive, 
that  all  our  knowledge  of  action  is  from  our 
own  volition ; that,  confequently,  fince  certain 
actions  are  performed  on  us  without  our  volition, 
they  are  performed  by  another  and  fuperior 
volition  without  us, 

R To  the  opinion  of  a fecondary  agency,  as  an 
inftrument  employed  by  the  fupreme  mind,  he 
oppofes,  firft,  the  want  of  any  knowledge  of 
fuch  an  inftrument,  becaufe  our  ideas,  which 
are  all  we  know,  are  not  inftruments  of  them- 
felves  : next  the  unreafonablenefs  of  fuppofing 
God  to  ufe  an  inftrument,  becaufe  an  inftrument, 
he  fays,  always  implies  w^eaknefs.  We  do  not 
ufe  a lever  or  pulley  when  we  can  eafily  effeft 
our  purpofe  by  9ur  hand  alone, 

s He  takes  pains  to  fhew  that  thefe  notions  are 
not  repugnant  to  the  common  fentiments  of 
men ; but  avers,  that  the  philofophical  notion 
of  an  unknown,  inert  fubftratum,  as  maintained 
by  Locke,  is  fo  (*).  ^ 

» See  Dialogues  between  Hylas  and  Philonous. 

I fliall 
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I fhall  firft  bring  into  queftion  the  principle  t 
on  which  this  ingenious  writer  builds  his  whole 
fuperftrufture,  ‘that  we  perceive  nothing 

‘ BUT  Ol'R  IDEAS.* 

This  pofition  at  firft  fight  may  appear  evident,  u 
becaufe  the  expreffion  to  perceive  ideas  is  fami- 
liar ; but  on  examination  it  will  be  found  to 
be,  at  leaft,  inaccurate,  and  that  inaccuracy, 
which  the  reafoner  fhould  have  corredcd,  be- 
comes a bafis  for  erroneous  deduftions. 

/ 

I mean,  then,  to  fhow  that  ideas  are  not,  as  x 
this  author  takes  for  an  axiom,  the  only  obje6ls 
of  our  perception,  nor  are  they  all,  in  ftri6tnefs, 

OBJECTS  of  our  PERCEPTION. 

when  we  fpeak  of  an  objefil  of  perception,  y 
or  a thing  perceived,  we  diftinguifh  between  the 
objeQ  and  the  perception ; between  the  thing, 
and  the  perceiving  that  thing.  If  we  perceive 
ideas,  ideas  muft  exift,  diftinfit  from  our  per- 
ception. But  our  author,  in  another  place, 
infifts  that  ideas  have  no  exiftence  otherwife 
than  as  perceived  ; then,  if  their  exiftence  con- 
fifts  in  being  perceived,  they  are  not  diftinft 
from  the  perception ; but  if  not  diftinfl  from  it 
they  are  the  very  perception  itfelf. 


We 


■ E 70  ] 


z We  do  not,  then,  perceive  ideas  or  fenfa- 
tions,  thefe  are  the  very  perceptions,  not  their 
obje6ls.  To  have  an  idea,  is  to  perceive,  but  it 
. is  not  to  perceive  the  idea;  the  idea  conftitutes 
the  perception.  Since,  therefore,  we  cannot 
be  faid  to  perceive  any  idea,  we  muft,  in  every 
idea  perceive  its  caufe,  and  by  the  perception  of 
the  caufe,  acquire  the  idea. 

A Although  the  caufe  is  diftinft  from  the  fen- 
fation  it  produces,  we  do  not  perceive  the  caufe 
as  diftin8;,  we  perceive  it  only  in  and  by  the 
fenfation,  and  in  the  fenfation  only  do  we  difco- 
ver  and  know  the  caufe ; hence  we  conclude, 
that  fince  the  obje8:s  of  our  perceptions  are  not 
ideas,  that  is,  are  not  the  perceptions  themfelves, 
but  their  external  caufes,  we  do,  immediately, 
perceive,  and  know  external  objeds. 

B Thefe  objefls  are,  refiltence,  extenfion,  figure, 
and  motion,  perceived  by  fenfe,  but  themfelves 
not  fenfations.  As  we  are  capable  of  moving 
our  own  limbs  by  volition,  we  difcover  refiftence 
when  we  will  the  motion  and  it  does  not  take 
place ; as,  if  a man's  hands  are  bound  together, 
he  finds  the  refiftence  of  the  cords  by  his  ina- 
bility to  feparate  his  hands,  and  this  refiftence  is 
diftinft  from  the  fenfation  of  hardnefs  : it  is  not 
a fenfation,  but  the  negation  of  an  accuftomed 

fenfation, 
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fenfation,  which  the  motion  would  have  excited- 
Refiftences  have  certain  limits,  we  do  not  find 
them  every  where ; a poll  refills  me  in  one 
dire6lion,  but  by  a little  deviation  I move  freely. 
The  variety  of  thefe  limits,  and  their  relations, 
are  extenfions  ; from  extenfion  of  neceffity  re- 
fults  figure.  Thus  refillence  is  difcovered  by 
motiondmpeded,  and  refillence  being  limited  and 
various,  implies  extenfion  and  figure.  Now 
motion  is  without  us  ; for  fince  any  particular 
idea  is  not  always  within  us,  its  caufe  is  not' 
always  within  us ; in  producing  the  idea  the 
caufe  from  without  mull  have  entered  within  ; 
the  caufe  mull,  therefore,  have  moved  without 
us,  from  where  it  was,  in  order  to  arrive  within 
us,  where  it  was  not.  Motion  is  therefore  really 
without,  if  by  without  we  mean  .any  thing ; 
therefore  the  refillence,  extenfion,  and  figure, 
are  alfo  without  us. 

To  the  objeflion  that  all  thefe  things  are  vari-  q 
able,  and  having  no  particular  and  fixed  being, 
have  no  being  •(?  67),  fince,  for  example, 
the  fame  motion  may,  in  our  ideas,  be  both 
fwift  and  flow,  but  cannot  be  aHually  both,  there 
is  really  no  motion  ; 1 reply,  this  makes  as  much 
againll  motion  exilling  in  idea,  as  externally ; 
for  if  a motion  can,  as  the  obje6lion  fuppofes, 
be  both  fwift  and  flow  in  idea,  it  can  be  fo  inde- 
pendent 
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pendent  on  our  idea,  fiiice  whatever  can  be  con- 
ceived, is  poffible  to  be.  Relations  are  perma- 
nent only  to  the  fame  relative  objefts,  and 
variable  to  varying  objeQs.  A motion  may  be, 
at  once,  both  fwift  and  flow,  compared  to  two 
other  motions,  but  compared  with  the  fame  mo- 
tion it  is  permanently  the  fame.  If  we  take  the 
relation  in  which  a man  may  fland  : to  John, 
he  is  a father,  to  Peter,  a fon,  to  William,  a 
mafter,  to  James,  a fervant,  to  George,  a fub*. 
je8:,  to  Frederic,  a king.  Has  this  man  no 
exiftence,  becaufe  in  our  ideas  he  is  father  and 
fon,  king  and  fubje6l?  And  is  there  no  father, 
fon,  mafter,  fervant,  king,  or  fubje6l,  becaufe 
they  are  all  found  in  one  man  ? So  we  muft 
conclude  on  the  premifes  which*  deny  motion 
becaufe  the  fame  motion  is  at  once  fwift  and 
flow. 

D The  fame  anfwer  will  apply  to  the  fame  objec- 
tion, concerning  refiftence,  figure,  and  extenfion  ; 
all  of  thefe  are  neceflarily  variable  in  relation  to 
different  objefts,  and  permanent  to  the  fame 
obje6ls.  Any  individual  thing  has  indefinite 
different  magnitudes  relative  to  indefinite  other 
different  magnitudes  ; every  one  of  thefe  is  real, 
that  is  a real  relation  to  its  proper  obje6l. 

E Since,  therefore,  things  which  are  not  ideas 

do 
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do  exift  without  us  (p  67),  to  wit,  the  aftions 
which  produce  ideas,  there  are  external  exift- 
ences  independent  on  being  perceived  by  us. 

The  pofition  that  all  our  ideas  are  pafTive  f 
(q  68)  is  contrary  to  felf-evidence.  Are  not  all 
our  ideas  changes  taking  place  in  our  confciouf- 
nefs  ? And  can  change  exift  without  a6lion  ? 

We  are,  it  is  true,  paffive  fubjefts  of  the  ^ 
aflion  in  which  ideas  confift  ; but  to  call  the 
ideas  paflive  is  to  talk  of  a paflive  change,  vir- 
tue, or  power.  Let  us  illuftrate  this  by  an 
example  taken  from  our  author. 

He  fays,  When  I ftir  my  finger  it  remains  H 
paflive ; but  my  will,  which  produces  the 
motion,  is  adive."  How  does  it  appear  that 
the  will  is  active  ? By  producing  motion,  fays  our 
author;  then  whatever  produces  motion  is  a6live  ? 
And  does  not  the  finger  produce  motion  as  well 
as  the  will  ? Does  it  not  move  the  air  or  other 
bodies  which  the  will  cannot  move,  as  it  can  the 
finger  ? Is  there  not  the  fame  evidence  of  a6lion 
in  the  finger  as  in  the  will  ? If  the  finger  is 
paflive  to  the  will  which  moves  it,  is  it  not  alfo 
a8:ive  to  thofe  things  which  it  moves  ? 


L 
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But  it  was  neceflary  to  prove  motion  not  to  be 
ACTION,  in  order  to  exclude  fecondarycaufes,  and 
eftablifli  the  notion  of  the  dire6l  agency  of  Deity  ; 
Berkley  therefore  argues  in  this  chain  : ‘‘  Firft, 
“ Are  we  not  paffive  in  all  our  fenfations  ? Can 
we  avoid  feeing  when  we  open  our  eyes,  or 
feeling  when  an  objeft  touches  us  ? Secondly, 
Are  not  therefore  all  our  ideas  perfe6lly  paf- 
five  and  inert,  including  nothing  of  a6lion  in 
them  ? Thirdly,  And  are  fenfible  qualities 
“ any  thing  elfe  but  ideas  ? Fourthly,  And  is 
not  motion  a fenfible  quality?  Fifthly,  Con- 
fequently  no  aftion/' 

‘ To  each  of  thefe  inquiries  our  author  makes  his 
antagonift  aflent,  and  the  conclufibn  is  undeni- 
able ; but  we  cannot  extend  our  complaifance  fo 
far.  Admitting  the  firft  pofition,  the  fecond  is 
no  confequence  ; we  are  paflive  in  receiving  our 
ideas,  pur  ideas  are  not  therefore  paftive ; paflion 
implies  aftion,  and  the  idea  is  the  aftion,  of 
which  we  are  the  paflive  fubjeds.  The  marble 
is  paflive  in  the  hands  of  the  ftatuary,  but  it 
is  by  means  of  aftions  it  aflumes  various  figures. 
Thus  the  very  firft  ftep  from  the  premifes  is 
erroneous.  The  next  Are  fenfible  qualities 
any  thing  elfe  but  ideas.”  We  have  fhewn 
that  fome  fenfible  qualities  are  external  objeftsof 
fenfe,  not  ideas,  and  among  thefe,  motion  is 
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one:  thus  his  fecond  ftep  is  ailfo  denied.  Ideas 
are  not  paffions,  but  aftions ; but  if  they  be 
paflions,  motion  is  fomething  more  than  an  idea, 
it  is  proved  to  be  aftion  ; confequehtly,  the  con- 
clufion  that  motion  is  no  a6lion  is  proved  to  be 
erroneous.  . ‘ 

Since,  therefore,  motion  is  action,  and  motion  l 
does  not  depend  always  on  our  will,  we  are 
acquainted  with  other  a61:ions  befides  thofe  of 
our  volition  (q  68). 

Hence  is  deftroyed  the  ground  on  which  our  m 
author  inferred  a dire6l  fuperior  volition  without 
us,  in  all  thofe  a6lions  which  our  volition  did 
not  perform. 

He  fays,  If  motion  be  no  aftion,  can  you  n 

conceive  of  any  action  befides  volition  ?'*  But 
motion  is  action,  therefore  thepremifes  are  done 
away. 

The  objeflions  (r  68)  againfl  a mediate  in-  o 
ftrument,  or  fecondary  caufe,  are  already,  in 
great  part  removed,  fince  we  know,  in  fa6t,  of 
fuch  an  inftrument. 

If,  by  my  volition,  I produce  a motion,  that  p 
motion  is  not  a volition,  but  it  produces  another 
L 2 motion 
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motion,  and  is;  therefore,  an  intermediate  agent, 
an  involuntary  and  fecondary  caufe. 

S The  other  objeftion,  ^ that  it  is  unworthy  of 
' * Deity  to  fuppofe  him  employing  an  inftrument,’ 
takes  a ground  on  which  human  reafon  is  very 
incompetent;  and  it  will  have  no  weight,  if  it 
can  be  proved  that,  in  fa8:,  the  Deity  does  em- 
ploy inftruments. 

R I aflc,  therefore,  is  not  the  human  mind  crear 
ted  to  fome  end  ? And  is  it  not  an  inftrument 
«-  to  the  end  for  which  it  was  made  ? God  there- 
fore employs  inftruments  to  his  ends.  Why 
not,  then,  an  inftrument  to  a6l  on  mind,  as  well 
as  mind  the  inftrument  to  fome  other  end.  God 
can  produce  ideas  in  mind  without  fecondary 
caufes.  Could  he  not  have  brought  about  the 
end  to  which  mind  was  created  without  this 
ineans  ? The  inftrument  here  fliows  will,  not 
weaknefs.  Why  not  an  inftrumental  univerfe 
as  well  as  inftrumental  minds  ? And  how,  from 
our  ufe  and  need  of  inftruments  can  we  prefume 
to  form  a pofitive  inference  to  the  Deity  ? Can 
we  trace  the  connefting  chain  ? 

Berkley  admits  an  external  caufe  of  fenfation, 
but  contends,  that  that  caufe  is  Deity  alone  : 
we  imagine  there  is  a mediate  power,  unintelli- 
gent. 
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gent,  direftly.  operating  upon  our  minds,  and 
producing  according  to  regular  laws,  changes  in 
the  mind,  of  which  changes  it  is  confcious,  and 
which  are  its  fenfations,  and  one  fource  of  its 
ideas  (**). 

We  fay  then,  that,  although  we  find  in  each,  ^ 
and  every  individual  fenfation,  a power  pro- 
ducing and  an  aftion  exerted,  yet  that  agency 
is  not  fuch  as  leads  us  to  infer  the  direO;  opera- 
tion of  intelligence.  We  conceive  of  intelli- 
gence, only  by  attention  to  our  own  minds,  and  , 
there  is  nothing  in  any  colour,  tafte,  found, 
feeling,  or  motion,  which  implies  any  thing 
analagous  to  our  mental  operations,  or  to  vo- 
j lition.  I fay  there  is  nothing  in  thefe  fenfations 
i individually,  which  implies  the  direfl  prefence 
pf  a thinking  mind. 

Therefore,  in  thefe  fenfations  not  difcovering,  u 
the  traces,  not  feeing  the  charafters  of  intelli- 
' gence,  but  finding  only  aftion  prefent  and  necef- 
fary,  our  inferences  go  no  further  than  our 
obfervations  warrant  us  to  do,  and  we  conclude 
j in  all  thefe  things  an  aftion  only,  and  that 
j aftion  unintelligent. 

A fenfation  may  be  defined,  a confcioufnefs  accompanying 

Ian  external  impreflion ; an  idea  is  a prefent  confcioufnefs  of  a 
paft  impreffion,  external  or  internal. 

. We 
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X We  do  not  confider  whether  God  could, 
without  any  inftrument,  have  produced  all  our 
ideas,  and  given  to  us  that  perception  which 
we  have  of  an  eftablifhed  order  of  nature : 
without  doubt  we  ought  to  admit  he  could.  ' 

Y But  this  poffibility  admitted  affords  no  juft 
grounds  for  the  conclufion  that  he  has  done  fo, 
againft  the  ftronger  evidence  of  reafon  and  fafts 
that  he  has  not. 

2 What  is  it,  then,  from  which  we  can  infer 
intelligence  ? We  know  intelligence  intuitively, 
by  our  own  confcioufnefs ; we  infer  it,  without 
us,  by  perceiving  effe61:s,  fuch  as  we  find  our 
own  intelligence  produces.  It  is  by  an  order 

OF  SUCCESSIVE  EVENTS  LEADING  TO  AN  RN  D, 

that  we  infer  intelligence,,  becaufe  fuch  is  the 
operation  of  our  own  intelleft. 

A Although  we  difcover  no  intelligence  in  any 
one  fenfation,  and  can  infer  itone  in  the  agent 
which  directly  produced  it,  yet  in  the  order  and 
concatenation  of  events  we  gather  this  idea,  and 
by  this  order  it  is  that  our  minds  are  led  through 
the  intermediate,  fubordinate,  and  unconfcious 
agency,  manifeft  in  individual  appearances,  to 
a direftive,  governing,  fupreme  intelligence, 


Nothing 
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Nothing  in  this  idea  fhocks  our  reafon,  or  b 
offends  our  moft  exalted  fentiments  of  Deity7 
We  are  not,  indeed,  to  make  our  ideas  of  dig- 
nity any  ground  of  inference  to  Deity ; but 
neither  can  we  admit  of  fuch  ideas  as  to  our- 
felves  appear  low,  and  unworthy  ; and  it  feems 
to  me,  that  a fubordinate  agent,  con{lru8:ed  as  , 
the  matter  of  creation,  inverted  with  perpetual 
laws,  and  producing  agreeable  to  thofe  laws  all  the 
forms  of  being,  through  the  varieties  of  which 
inferior  intelligences  can,  by  progreflive  rteps, 
arrive  ultimately  at  the  fupreme  contriver,  is 
more  agreeable,  to  our  ideas  of  dignity,  and 
tends  to  imprefs  us  with  more  exalted  fentiments, 
than  viewing  the  Deity  dire8:ly,  in  all  the  indivi- 
dual impreflions  we  receive,  divided,  in  the  infi- 
nity of  particular  events,  and  unawful,  by  his 
continual  prefence  in  operations,  to  our  view 
infignificant  and  mean. 

There  is  one  more  argument  in  proof  of  a c 
mediate  agency,  which,  I think,  alone  conclu- 
five,  as  it  fliows  the  contrary,  if  admitted,  leads 
to  confequences  which,  affuredly,  no  one  will 
defend. 

Whoever  denies  the  inrtrumentality  of  a me-  ^ 
diate  caufe,  and  afcribes  all  his  fenfations  to  the 
dire6l  volition  of  the  fupreme  intelligence,  murt, 

confirtently 
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‘ conliftently  with  his  principles,  (leny  the  exifl- 
ence  not  only  of  body,  but  of  all  other  mind^ 
befides  his  own,  and  that  from  which  he  receives 
his  ideas.  If  he  denies  that  a material  world 
exifts  without  him,  a globe  of  earth,  ftars,  pla- 
nets, mountains,  trees,  houfes,  and  the  bodies 
of  animals,  he  muft  of  neceflity  deny  the  powers 
' with  which  thefe  corporeal  forms  are  endowed. 
If  no  fun,  nor  earth,  no  gravity  to  preferve  the 
fyftem  ; if  no  vegetable  world,  no  principle  of 
vegetable  life  to  govern  it ; if  no  material  animal 
forms,  no  fpirits  to  prehde  over  them  ; if  no 
bodies  of  men,  no  fouls  to  inform  them,  he  muft 
be  himfelf  the  only  obje6l  in  creation,  a folitary 
creature,  to  whom  the  fupreme  mind  has  thought 
fit.to  impart  a certain  order  of  ideas  from  his  own 
eftence,  prefenting  to  him  the  glorious  pidure 
of  the  univerfe. 

K The  exiftence  of  any  other  mind  like  his  own 
muft  to  fiich  a man  be  as  unknown  as  are  the 
inhabitants  of  the  Georgium  Sidus;  he  being 
altogether  excluded  from  any. commerce  with 
them,  and  they  with  him.  Since  to  every  mind 
Gcd  immediately  communicates  from  ‘himfelf 
all  its  ideas,  all  intercourfe  with  each  other  is 
cut  off,  every  one  is  an  ifolated  being  in  crea- 
tion, and  muft  conclude  himfelf  the  only  favoured 
communicant  of  Deity. 


For 
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For  if  he  concludes  all  the  appearances  he  f 
fees  of  human  bodies,  performing  certain  mo- 
tions, are  only  ideas  within  him,  how  can  he 
affign  to  each  of  thofe  bodily  forms  a fubor- 
dinate  mind  like  his  own,  exifting  without 
him  ? If  the  bodies  are  within  him  an  idea 
only,  the  mind  appertaining  to  thofe  bodies 
muft  be  within  thofe  ideas  which  are  within  his 
mind.  But  if  he  allows  of'external  fubordinate 
minds,  how  does  he  infer  them  ? How  from 
fenfible  appearances,  'which  are  all  within  him,  . 
can  he  be  led  to  beings  without  him,  which  are 
infenfible  ? By  what  medium  does  he  acquire 
a knowledge  of  thefe  external  minds  ? 

» 

His  own  body  is,  with  him,  merely  an  in-  g 
ternal  idea  ; other  bodies  the  fame.  He  is  con- 
fcious  of  volition  and  agency,  by  which  certain 
ideas  are,  in  a degree,  within  his  own  power; 
he  is  fubje6l  to  other  impreflions  or  ideas  not  in 
his  power  to  control ; he  thence  infers  a fuperior 
volition  to  his ; but  thefe  ideas  in  which  he 
is  paflive  are  within ; the  volition,  therefore, 
which  directs  them  muft  operate  within  him,  and 
cannot  lead  him  to  any  knowledge  of  minds 
without. 

Laftly,  the  premifes  on  which  our  author  n 
reafons  againft  the  exiftence  of  a fecondary 
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caufe  withofiit  us,  go,  if  admitted,  to  the  rejec- 
tion equally  of  a primary.  He  rejeHs  the  exift- 
ence  of  external  matter,  becaufe  we  can  have 
no  knowledge  of  it,  all  our  knowledge  being 
confined  to  our  internal  ideas;  for  the  fame 
reafon  we  can  have  no  knowledge  of  an  external 
Deity,  nor  does  the  way  in  which  he  reafons 
to  the  knowledge  of  a Deity  do  away  the  charge 
of  inconfiftency  with  his  principles.  ^ We  per- 
ceive,* he  fays,  ^ our  volition  to  be  a6lion,  and 
we  perceive  actions  which  are  independent  on 
our  volition;  but  as  we  do  not  know  any  agent 
but  volition,  thofe  aftions  which  zve  do  not  will 
arife  from  an  external  will.*  But  we  do  not  per- 
deive  or  feel  that  external  will,  as  we  do  our  own 
volition ; we  cannot,  as  it  is  without,  know  it 
by  our  ideas  within.  The  aQions  from  which 
he  infers  an  external  volition,  are  they  not  ideas 
within  him?  And  if  they  arife  within  him,  inde- 
pendent on  his  will,  he  cannot  fee  their  deri- 
vation or  origin;  they  are  to  him  original  ideas. 
He  cannot  trace  them  to  a will  without  him, 
of  which  he  can  have  no  knowledge ; there  is 
no  chain  from  within  to  without ; all  his  know- 
ledge exifts,  arifes,  and  ends  within  himfelf.  If 
he  fays  he  infers  a will  without  him  becaufe  the 
ideas  independent  on  his  own  will  muft  have 
an  origin  in  fome  will,  how  does  he  know  that 
thofe  ideas  which  he  does  not  perceive  to  arife 

from 
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from  volition  muft  arife  from  volition  ? This 
[ is  mere  hypothefis,  aflerting  for  knowledge 
I what  he  does  not  perceivcy  and  therefore  cannot 
i know.  Without  an  external  pajfive  exiftence  no 
j proof  can  arife  of  external  aBioriy  and  only 
1 through  a world  without  us,  can  we  trace  the 
* all-governing  mind.  It  is  the  magnitude  of 
creation  which  gives  us  correfponding  impref- 
fions  of  the  greatnefs  of  its  author,  and  by 
contrading  all  things  into  ideas  within  a human 
mind,  we  contrail  our  conceptions  of  Deity 
into  the  fame  narrow  point  of  view. 

Thus  I have  endeavoured  to  remove  fuch  j 
objeftions  from  pre-conceived  opinions,  as  might 
lay  againft  the  belief  of  an  a6live,  unintelligent 
fubftance,  the  exiftence  of  which  I have  already 
proved,  and  fhall  proceed  to  confirm  by  new 
evidences. 


CHAP, 


CHAP.  VII. 


The  aElive  Subjlance  an  immaterial Exijlence, 
not  Mind,  bid  intermediate,  and  related 
to  Matter  and  Mind. 

All  exiftence  mull  be  either  material  or 
immaterial,  lince  immaterial  implies  only 
the  negation  of  thofe  qualities  which  conllitute 
" matter,  and  comprehends  all  exiftence  in  which 
thofe  qualities  are  not  found,  and  which,  there- 
fore, is  not  matter. 

But  every  being  is  not  neceflarily' either  mat- 
ter or  mind,  becaufe  each  of  thefe  terms  imply- 
ing pofitive  charafters,  whatever  fubftance  may 
be  conceived  to  want  thofe  pofitive  chara6lers, 
and  to  poflefs  others,  different  from  either,  wdll 
belong  to  neither  of  thefe  heads,  but  will  be 
a diftin6l  order  of  exiftence. 

j 

Matter  is  a being,  as  a whole  quiefcent  and 
inaflive,  but  conftituted  of  a6live  parts,  which 
refill  feparation,  or  cohere,  giving  what  is  ufually 
denominated  folidity  to  the  mafs. 


Mind 
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Mind  is  a fubftance  which  thinks.  ’ ‘ d 

A being  which  fhould  anfwer  to  neither  of  e 
thefe  definitions  would  be  neither  matter  nor 
mind,  but  an  immaterial,  and,  if  I may  fo  fay,, 
an  immental  fubftance. 

Such  is  the  aftive  fubftance  which  we  have  r 
difcovered  by  the  above  analyfis  of  matter  and 
motion  ; we  have  already  concluded  it  to  be  un- 
intelligent (u  77),  becaufe  we  have  no  grounds 
from  whence  to  infer  that  it  thinks ; it  there- 
fore is  not  mind,  neither  can  it  be  matter ; for 
being  that  which  refults  from  the  analyfis  of 
matter,  it  would  be  abfurd  to  fay,  that  matter 
was  by  analyfis  refolved  into  matter,  fince  that 
is  no  analyfis  which  difcovers  nothing  beyond 
the  thing  propofed  to  be  analyzed.  Cohefion  is 
an  effeft,  in-  which  we  difcover  an  active  caufe, 
and  thence  infer  an  aflive.  fubftance ; but  this 
a6live  fubftance  cannot  be  a cohering  fubftance, 
for  (hen  the  cohefion  would  ftill  be  an  effeft  of 
which  we  fhould  have  to  feek  the  caufe,  and*  we  . 

I fhould  have  made  no  advance  towards  difcover- 
! ing  the  caufe  of  cohefion.  The  elementary 
• principles  of  things  muft  be  different  fromi  their 
I compounds,  and  muft,  themfelves,  be  without 
I thofe  properties  which  the  compounds  derive 
i from  the  union  of  the  principles:;  the  aflive 

fubftance 
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fubftance  therefore  is  devoid  of  cohefion,  or, 
what  is  called,  folidity  ; wanting  this,  it  wants 
that  fort  of  a6lion  among  its  parts  which'  confti- 
tutes  cohefion;  but  fince  it  is,an  aftive  fubftance, 
and  has  not  thofe  aftions  of  its  parts  which  mat- 
ter pofTefles,  producing  inertia  of  the  whole,  it 
muft  have  fome  other  aftion,  to  wit,  an  action 
as  a w^hole  quantity^  Thus  it  is  without  cohe- 
fion,  which  matter  pofTeffes ; and  is  pofTefled  of 
activity  as  a whole,  of  which  matter  is  deftitute  ; 
it  wants  therefore  the  pofitive  characters  of  mat- 
ter, and  pofTeffes  another  character  which  matter 
does  not  pofTefs  (b  84),  it  therefore  is  not  mate^- 
rial. 

e This  fubftance,.  neither  mind  nor  matter,  is, 
in  fome  refpeCts,  related'  to  both^  and  may  be 
confidered  as  an  intermediate  exiftence ; it  is 
related  to  matter  inafmuch  as  both  the  aCtive 
fubftance  and  matter  are  aCtive,  although  in  dif- 
ferent manners  ; the  aCtivity  of  the  one  being 
* the  refult  of  the  aCTivity  of  the  other,  as  a com- 
pound refults  from  the  union  of  its  elements. 
It  is  related  to  mind  alfo,  as  both  are  in  certain 
manners  aClive,  and  as  both  have  the  negative 
quality  of  immateriality. 

jj  If  it  be  alleged  that  fuch  a fubftance  is  a new 
order  of  being,  I reply,  as  far  as  I know,  it  is; 

but 
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t but  I do  not  fee  in  this,  any  argument  againft  its 
exiftence.  We  do  not,  here,  propofe  to  record 
ancient  opinions,  or  deliver  eftablifhed  fyftems, 
but  feek,  by  the  exercife  of  reafon,  to  improve 
the  ftate  of  fcience ; the  doing  of  which  necef- 
farily  implies  both  the  renunciation  of  former 
errors,  and  the  difcovery  of  new  truths. 

We  might,  in  the  extenfive  fenfe  in  which 
the  ancients  applied  the  term  mind,  call  the 
ACTIVE  SUBSTANCE  the  MIND  of  the  univerfc, 
and  in  every  particular  thing,  the  mind  of  that 
thing ; the  a6live  principle  by  which  a mountain 
coheres  and  gravitates,  by  which  a bullet  flies, 
the  earth  moves,  and  a tree  grows,  would  be 
the  mind  of  the  mountain,  the  bullet,  the  earth, 
and  the  tree;  for  they,  in  general,  termed  all 
a6live  principles  mind  : but  this  fenfe  of  the 
word  is  not  in  common  adopted,  in  the  prefent 
day  ; and  it  is  both  more  fafe  to  adhere  to  gene- 
ral ufage,  as  far  as  poffible,  and  important  to 
diftinguifli  by  different  appellations,  things  fo 
different  as  thinking  and  unthinking  fubftances. 
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PART  II. 

Of  ASlion,  and  the  Manner  in  which  the^ 
Active  Substance  produces  Matter 
and  Motion^  invejligated  by  Inferences 
from  EffeEls  to  Caufes. 


INTRODUCTION. 

'TP  H E analyfis  attempted  in  the  firft  part  is  to  a 
be  confidered  lefs  as  a work  of  reafoning 
than  of  obfervation.  It  is  a decompofition ' of 
fenfible  impreffions,  unravelling  the  intricacies 
of  our  compound  ideas,  and  bringing  them 
into  a hmple  point  of  view.  We  laid  down  no 
data  from  which  to  reafon,  but  merely  examined 
and  developed  by  a kind  of  mental  experiment, 
the  various  ideas  received  through  our  external 
organs.  It  is  intended,  in  great  part,  to  fhow  a 
very  fimple  and  obvious  faft,  that  matter  and 

N motion 


C 90  ] 


. motion  are  a6live ; but'  this  evident  fa8:  being 
denied  in  a.,  favourite  fyftem,  oppofed  by  flrong 
prejudices,  obfcured  by  an  ingenious  converfion 
of  terms  from  their  genuine  import,  and  the 
truth  born  down  with  the  weight  of  an  autho- 
rity to  which  the  age  yields  an  implicit  faith  ; 
thefe  things  rendered  it  expedient  to  inveftigate 
minutely,  and  turn  on  every  fide,  a pofition, 
which,  but  for  them,  would  have  carried  its  own 
evidence. 

B We  confider  it  now  as  a fa6l  eftabliflied,  that 
every  thing  in  nature  is  a6live,  and  the  inference 
from  hence  that  all  things  exift,  and  all  changes 
are  produced  by  an  active  substance,  is  alfo 
alTumed  as  a datum.  Upon  thefe  premifes  we 
fhall  now  proceed  to  inveftigate  further  the 
nature  and  laws  of  the  active  substance, 
in  producing  the  phenomena  of  the  world,  by 
drawing  evident  and  undeniable  inferences  from 
effects  to  their  caufes. 

c When,  however,  we  fpeak  of  action  as  uni- 
verfal,  it  is  always  to  be  underftood  that  there  are 
certain  fenfes  in  which  every  thing  may  be  faid 
to  be  INACTIVE.  Every  thing  is  aflive,  but 
not  aflive  in  every  manner ; and  a right  know- 
ledge of  thefe  diftinflions  is  eftential  to  juft 
conceptions  of  nature. 
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I C H A P.  I. 

: On  the  Rules  of  Reafoning  from  EffeEls 
I to  their  Caufe. 

I ^ I ^ H E knowledge  of  the  connexions  that  link  a 
I events  together,  and  conftitute  a continued 
j chain  in  nature,  is  the  fum  of  philofophy. 

ij 

A CAUSE  may  be  defined  an  event,  which  b 
necelfarily  precedes  another;  an  effect  is  that 
i other  event  which  is  neceffarily  preceded  by 

I the  caufe, 'and  neceffarily  follows  it. 

I 

There  is  no  fmall  obfcurity  pervades  almofl  c 
I the  whole  of  phyfics  in  refpeX  to  the  divifion 
i and  doXrine  of  caufes  ; and  to  this  obfcurity 
the  imperfeX  and  undecided  ftate  of  theoretical 
knowledge  is  owing.  As  it  is  our  purpofe  to 
endeavour  to  advance  forward  in  fciencc,  we 
propofe  to  lay  down  fuch  rules  as  may  conduce 
fomething  to  this  end,  rather  than  follow  thofe 
j heretofore  eftablifhed. 

i 
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D The  rules  of  reafoning  in  philofophy,  as  laid 
down  by  Sir  Ifaac  Newton,  and  generally  adop- 
ted, are  as  follow  : 

Firft.  To  admit  of  no  more  caujes  of  natural 
things  thajt  are  both  true  and  fufficient  to  explain 
their  appearances. 

Secondly.  Therefore  to  the  fame  natural  effe&s, 
the  fame  caufes  mujiy  as  far  as  poffibky  be  ajfigned. 

Thirdly,  ^alities  which  admit  of  no  change  in 
degree'y  and  are  found  in  all  bodies  as  far  as  we  can 
ohfervCy  are  to  be  efteemed  univerfal. 

F ourthly.  Propofitions  colie  died  by  indudlion  from 
phenomena  are  to  be  admitted  before 'any  contrary 
hypothefs. 

Thefe  rules  are,  no  doubt,  jufl  and  ufeful,  as 
far  as  they  go,  but  they  appear  to  me  to  be  im- 
perfeB:;  they  are  calculated,  indeed,  for  that 
foundation  of  philofophy  on  which  Sir  Ifaac 
propofed  to  reft  his  inquiries,  experiments ; but 
are  inadequate  to  the'  more  extended  purfuits 
of  rational  inveftigation.  The  firft  rule  re- 
quires that  we  fhould  admit  no  more  caufes  of 
natural  things  than  are  both  true,  and  fufficient ; 
but  by  what  rule  are  we  to  determine  concerning 

the 
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the  TRUTH  and  sufficiency  of  caufes  ? Surely 
a rule  to  conduft  ourfelves  in  thefe  points  is  the 
inoft  important  of  all ; for  it  is  to  no  end  that 
we  confent  to  admit  of  that  only  which  is  true 
and  fufhcient,  if  we  have  no  ftandard  whereby 
to  determine  what  are  to  be  confidered  as  having 
thefe  requifites.  Here  is  therefore  a fundamen- 
tal deficiency  in  thefe  rules,  a deficiency  which 
cxpofes  us  to  every  fort  of  delufion  and  error ; 
they  only  diretl  us  to  follow  a fingle  path  rather 
than  many,  and  command  that  this  path  fliould 
be  the  right  one,  but  give  us  no  marks  whereby 
we  may  diftinguifh  the  right  path  from  many 
others,  which  are  wrong. 

It  is  probable,  indeed,  that  in  a philofophy 
propofed  to  be  built  on  experiments  alone,  expe- 
riments Avould  be  confidered  as  the  only  tefl 
of  the  truth  and  fufficiency  of  caufes ; but  this 
precludes  all  inveftigation  purely  rational,  and 
can  therefore  avail  us  nothing  in  fuch  an  attempt. 
At  the  fame  time,  if  experiment  be  confidered 
as  the  only  tell  of  the  truth  and  fufficiency 
of  caufes,  it  muft  be  obferved,  that  our  author  in 
forming  his  firft  principles  deviated  from  his  own 
rules  ; for  it  was  not  poffiible  to  efiablifh  thofe 
principles  by  experiment;  and  they  are  purely 
refults  of  a mental  procefs,  I will  not  fay  of  rea- 
foning,  becaufe  I think  them  repugnant  to  rea- 
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foil,  and  regard  them  as  hypothefes  fabricated  in 
the  mind  to  explain  appearances.  I fpeak  here 
of  the  VIS  iNERTiaL,  or  inertia  of  matter,  a 
principle  incomprehenfible  in  itfelf,  and  wholly 
incapable  of  an  appeal  to  experiment ; and  the 
VIS  IMPRESS  A,  or  principle  of  aftion,  which,  as 
defined  and  explained,  is  equally  obfcure  and  un- 
founded in  fa61;.  This  incongruity,  into  which 
Sir  Ifaac  has  fallen,  cannot  be  too  much  infilled 
upon,  becaufe  it  affords  a fubterfuge  for  error, 
and  perplexes  the  minds  of  inquirers,  who  con- 
tinually recur  to  the  plea,  that  the  Newtonian 
philofophy  is  founded  on  experiments,  and  that 
its  principles  are  only  the  affertion  of  indubitable 
fa6ls,  when  the  truth  is  the  very  contrary.  Sir 
Ifaac  does  indeed  in  fo  many  words  difclaim  and 
renounce  hypothefis,  and  profeffes  to  be  guided 
only  by  fabls  ; but  his  firfl  principles,  even  if 
true,  cannot  be  pretended  to  be  fa61s,  they  mufl 
be  rational  truths,  defenfible  by  reafon  as  deduc- 
tions from  fafls  : but  to  this  kind  of  proof,  we 
have,  in  another  work,  fhewn  they  can  lay  no 
claim. 

G What  appears  to  be  yet  wanting  in  phyfics,  is 
fometeft  more  certain,  and  more  general,  than  has 
as  yet  been  given  of  the  truth  and  fufhciency  of 
caufes ; and  to  attempt  to  fupply  this  defideratum, 

let 
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let  us  examine  further,  what  is  the  nature  of  the 
relation  of  caufe  and  efFe6l. 

The  neceffary  conne8:ion  between  two  events,  h 
one  being  prior,  and  the  other  fubfequent,  confti- 
tutes  the  former  a caufe,  and  the  latter  an  effe8:. 

Under  this  general  charaQer  feveral  kinds  are  i 
included,  which  may,  for  the  moft  part,  be 
comprehended  in  the  four  following,  rational, 
experimental,  remote,  and  proximate. 

The  connexion  between  caufe  and  effeU  may  k 
be  perceived  by  the  mind  : thus  the  folution 
of  fugar  in  water  is  a caufe  of  fweetnefs  in  the 
water ; the  connexion  is  traced  in  the  con- 
templation of  the  divided  parts  of  the  fugar 
diffufed  through  the  water,  and  imbuing  it  with 
its  own  quality.  Or  the  connexion  may  be  U72- 
perceivedy  as  in  the  change  of  faccharine  fub- 
ftances  into  ardent  fpirits,  in  the  vinous  fermen- 
tation. When  the  connection  is  unperceived, 
the  mind  infers  the  connection  a poftermd  from 
the  faCt  oblerved  \ we  conclude  cold  to  be 
the  caufe  of  the  change  of  water  into  ice,  not 
becaufe  we  perceive  the  connection  between 
cold  and  fixedncfs,  but  becaufe  we  perceive  in 
faCt  the  two  events,  a certain  degree  of  cold, 

and 
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and  the  production  of  ice,  do  always  happen  in 
the  order  of  prior  and  fubfequent. 

L ^ This  diflinflion  gives  us  two  forts  of  causes, 
which  we  may  denominate  rational  and  ex- 
perimental. The  rational,  being  thofe  whofe 
conne8:ion  with  the  effe6t  is  perceived  ; the  ex- 
perimental, thofe  where  it  is  only  inferred  from 
the  fa6t  firft  experimented. 

Of  thefe  two  it  may  be  obferved,  that  the 
former  affords  us  grounds  for  reafoning  '^  priori y 
and  for  'rational  proofs,  in  cafes  where  the  op- 
portunity of  making  experiments  may  be  want- 
ing. Knowing  water  to  be  a fubftance  devoid  of 
colour,  tafte,  and  medicinal  qualities,  we  can 
certainly  infer,  a priori  any  colour,  tafte,  or 
medicinal  quality  to  be  imparted  to  the  water, 
by  a folution,  in  it,  of  known  fubftances.  The 
latter  admits  of  no  reafoning  apart  from  experi- 
ments ; we  cannot  draw  a fingle  inference  with- 
out hazard  of  being  wrong,  but  muft,  at  every 
ftep,  make  trial  of  the  fa8:,  to  affure  the  truth 
of  our  proceedings.  We  cannot  from  the  fight, 
fmell,  or  tafte,  affure  ourfelves  of  the  nutritive, 
or  deleterious  qualities  of  any  unknown  plant, 
but  muft  make  the  experiment  before  we  can 
determine. 
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Another  diftinftion  between  caufes  and  effefts  H 
is  into  REMOTE  and  proximate.  In  a chain,  each 
link  is  connected  immediately  to  the  link  neareft 
to  it,  and  remotely  to  others  at  a greater  diftance. 
Events  fucceed  to  each  other  in  nature  in  a cer- 
tain feries  ; each  event  is  conne6led  immedi- 
ately to  that  which  dire6lly  precedes,  and  diredly 
follows  • and  remotely  to  others,  feparated  from 
it  by  a greater  or  lefs  number  of  intervening 
events.  The  remote  caufe  of  an  eclipfe  of  the 
fun  is  the  force  ^by  which  the  moon  performs 
certain  motions  relative  to  the  fun  and  earth; 
the  proximate  caufe  is  the  interpofition  of  the 
moon's  body  in  a line  between  the  fun  and 
earth. 

There  are  other  varieties  among  caufes,  which  o 
I fliall  not  minutely  inveftigate.  Several  links 
may  be  conne6ted  remotely  or  immediately 
with  one  ; feveral  caufes  remote  or  proximate 
may  concur  to  one  effed,  and  concur  in  differ- 
ent degrees,  and  different  manners.  Hence, 
caufes  may  be  diftinguifhed,  as  they  are  pre- 
difpofing,  occafional,  inciting,  partial,  primary, 
fecondary,  efficient,  mediate,  and  an  abundant 
diverfity  of  others,  which  accurate  obfervations 
would  lead  to  difcriminate. 
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^ 1 bave\  only  to  confider  the  diftinflion  of 

caufes  as  they  are  experimental  or  rational ; and 
to  one  or  'the  other  of  thefe  heads  all  caufes 

I 

belong.  Experiment  is  the  only  ftandard  of 
experitnehtal  caufes';  when  we  fee  an  event  uni- 
formly followed  by  another,  we  are  fatisfied  the 
former  is  a caufe  of  the  latter,  both  true  and 
SUFFICIENT,  although  we  do  not  perceive  how 
the  two  events  are  conhefted,  nor  in  what  con- 
fifts  the  fufficiency  of  the  caufe  ; we  infer  that 
the  connexion  does  exift,  and  the  fa6l  proves 
the  caufe  to  be  a fulficient  one.  But  when  we 
redfon  to  the  difcovery  of  a Caufe,  and  either 
^decline  or  are  unable  to  employ  experiments,  we 
muft  have  a different  ftandard  of  what  is  true 
and  fufficient. 

' . . . . "f 

^ This  ftandard  can  be  no  other  than  the  per- 
ception of  the  neceffary  connexion  between 
events ; in  other  terms  the  perception  of  fome- 
thing  in  the  caufe,  which  involves  the  effe8: ; 
for  fince;  in  this  cafe,  all  experiments  from 
which  the  connection  between  events  can  be 
inferredy  are  precluded,  that  connection  can 
no  otherwife  be  known,  than  by  being  perceived 
as  an  intuitive  truth.  / 

Hence,  when  the  caufe  of  any  effeQ  is  fought, 
if  we  can,  by  experiment,  afcertain  what  ap- 
pearance. 


I 
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i pearance,  or  event,  always,  and  direQly,  pre-^ 
cedes  the  effe6l,  we  (hall  have  found  an  experi- 
( mental  caufe.  ' If  we  can  perceive-  what  it  is 
; which  neceifarily  and  alone  involves  that  effeft, 
we  fhall  have  difcovered  its  rational  caufe  : for 
example,  impulfe  is  an  experimental  caufe  of 
motion,  but  not  a rational  one,  fince  we  ,do  not 
perceive  how  the  impulfe  of  one  body  invplves 
the  motion  of  another  ; but  if  befides  the  im- 
pulfe, as  it  appears  to  fenfe,  we  can  find  an  idea 
which  does  neceffarily,  and  alone,  involve  the 
motion  of  the  impelled  body,  this  idea  will  be 
the  rational  caufe  of  the  motion  in  this  body ; 
it  will  be  TRUE,  becaufe  the  idea  perceived 
being  the  only  one  which  involves  the  effeft, 
that,  and  no  other  mufl  be  the  caufe ; it  will  be 
SUFFICIENT,  becaufe  it  does  adually  involve 
the  efFe6l. 

If  one,  of  two  diftinft  fubftances,  pofTeffes  a § 
quality,  of  which  the  other  is  wholly  a privation, 
the  union  of  thefe  two  fubftances  neceffarily 
implies,  in  the  whole,  formed  by  the  union,  the 
prefence  of  that  pofitive  quality,  which,  before  . 
the  junction,  belonged  only  to  one  fubftance. 
Thus  whitenefs  being  a combination  of  all  the 
primitive  colours,  is  confidered  as  a privation 
of  each  fingle  colour ; the  union  of  any  primi- 
tive colour  therewith  imparts  to  the  whole,  thus 
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united,  the  pofitive  colour,  red,  orange,  blue^  or 
green,  which  has  been  incorporated  with  the 
white.  Water  is  a privation  of  fweet,  bitter, 

- acid,  or  of  any  medicinal  quality  a fubftance 
poffeffing  any  of  thefe  qualities,  being  dilfplved 
in  the  water,  the  new  mafs  pofTeffes  the  a6lual 
qualities,  which  the  dilTolved  fubftance  has  fuper- 
added  to  the  privation  of  them,  in  the  water. 

^ And,  in  general,  from  the  combination  of 
a fubftance,  having  a pofitive  quality,  with  one 
which  is  a privation  of  that  quality,  we  infer  the 
prefence  of  that  pofitive  quality,  in  the  whole 
compound.  Thus  we  argue  from  the  caufe,  the 
incorporation  of  the  two  fubftances,  to  the  effect, 
the  prefence  in  the  whole  compound,  of  the 
quality,  of  which,  before  this  union,  one  fub- 
ftance only  was  poftefled,  and  one  deftitute. 

u If  a fubftance,  in  its  own  nature  devoid  of  a 
certain  quality,  be  found  accidentally  poftefled 
of  that  quality,  we  neceffarily  infer  that  the  new 
quality  has  been  fuperadded,  and  the  fuperad- 
dition  of  the  new  quality  implies,  alfo,  the  pre- 
fence of  the  fubftance  to  which  that  quality 
belongs,  fince  no  quality  can  exift  apart  from 
its  proper  fubftance. 

X Thus,  if  a mafs  which  before  was  white, 

becomes 


[ 101  ] 

becomes  red  or  blue, 'we  infer  that  fome  iub- 
ftance,  red,  or  blue,  has  been  mingled  with  the 
white.  If  water,  before  infipid,  and  unmedi- 
cinal,  acquires  tafte  or  medicinal  qualities,  we 
infer  the  addition  of  fome  fubftance  from  which 
the  quality  has  been  imparted. 

The  fame  neceffary  connexion  with  the  former  y 
(t  ioo)ishere  traced  in  an  inverted  courfe. .From 
the  prefence  of  a new,  and  accidental  quality, 
we  infer  the  prefence  of  the  fubftance  in  which 
that  quality  inheres.  Here  we  argue  from  the 
. effe6l,  the  new  quality  apparent,  to  the  caufe, 
the  fuperaddition  of  that  quality,  by  the  junftion 
of  a foreign  fubftance,  to  which  it  belongs. 

We  can  have  no  other  ground  of  inference  z 
than  this,  the  change  of  fome  quality,  either  in 
figure  or  place,  and  aftiiming  a new  form,  or 
being  united  to  a new  fubftance.  We  cannot 
conceive  of  any  thing,  as  bitternefs,  pain,  or 
motion,  being  produced  from  nothing,  nor  can 
we  conceive  of  one  thing,  as  found,  being  pro- 
duced from  a different  one,  as  odour,  or  of 
motion,  as  proceeding  from  reft.  An  effeH, 
which  is  only  a new  appearance,  of  fomething 
where  it  was  not  before,  or  in  a manner  in  which 
it  did  not  before  appear,  can  only  be  compre- 
hended by  fuppofing  the  thing  did  before  exift, 

and 
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and  has,  in  order  to  the  produftion  of  the  effe8;,  1 
arrived  into  a new  fituation,  or  has  aflumedi 
a new  modification,  or  figure.  Probably  we  fliall  ] 
never  comprehend  how  motion  produces  fen- 
fation,  becaufe  in  motion  we  perceive  nothing 
that  can,  by  any  change  of  place  or  figure,  in-  i 
volve  fenfation.  . 

From  what  has  been  faid,  we  may  lay  down  ] 
the  following  rules  in  the  invefiigation  of  ra-  1 
tional  caufes,  from  their  effeds.  | 

R U L E I.  I 

A A RATIONAL  CAUSE  MUST  CONTAIN  IN  ITl 
THE  NATURE  AND  QUANTITY  OF  THE  EFFECT.  I 

I I 

For  otherwife,  in  the  effeft,  a new  nature  or  J 
a new  quantity,  muft  be  produced  from  nothing,! 
which  is  what  we  cannot  comprehend,  and  there-l 
fore  cannot  admit.  ^ 1 

R U L E II.  I 

j A RATIONAL  CAUSE  MUST  BE  PRESENT  InJ 
TIME  AND  PLACE  WITH  ITS  EFFECT.  - M 

RULE  III.  1 

^ We  ARE  TO  ADMIT  OF  BUT  ONE  RATIONAL® 
CAUSE.  a 


For: 
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For  when  reafon  is  fatisfied  with  one,  to  what 
end  fliould  we  feek  for  more  ? 

RULE  IV. 

Effects  different  only  in  circum-  d 

STANCE,  BUT  THE  SAME  IN  NATURE,  ARE  TO 
BE  ASCRIBED  TO  THE  SAME  CAUSE  DIFFER- 
ENTLY CIRCUMSTANCED,  AND  NOT  TO  DIFFER- 
ENT CAUSES. 

This  is  a confequence  of  the  third  rule. 
.RULE  V. 

Equal  contraries  meeting  destroy  e 

EACH  OTHER. 

Contraries  are  things  which  cannot  exift  in 
union,  whence  the  propofition  follows. 

The  firft  and  fecond  rules  are  contained  in  the  j 
pofitive  principle  that  we  mull  perceive  the 
neceffary  connexion  between  a caufe,  admitted 
as  rational,  and  its  effect ; for  if  the  caufe  and 
effed  differ  in  nature,  or  in  quantity,  in  time, 
or  in  place,  there  is  between  them  a chafni' 
through  which  the  mind  can  trace  no  connexion. 
The  third  and  fourth  rules  belong  to’  the  nega- 
tive principle,  admitted  in  philofophy,  that  we 
are  not  to  feek  fuperfluous  caufes,  or  to  fuppofe 
nature  has  done  any  thing  in  vain.  The  fifth 
rule  is  evident. 


CHAP, 
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CHAP.  II; 

In  what  Manner  the  Active  Substance 
is  aHive^  and  how  it  atls, 

A are  to  diftinguifh,  here,  between 'the 

^ ^ aHivity  and  aHion .of  the  active  sub- 
stance, and  the  aftivity  and  a6lion  of  bodies; 
the  one  being  primary  and  effential,  the  other 
derivative  and  fuperadded, 

B We  are  alfo  to  diftinguifh  between  a5livity  and 
aSlion : to  be  active ^ is  to  poffefs  the  quality  of 
activity,  or  to  be  capable  of  afting  ; and  this 
may  belong  to  one  fingle  fubftance. 

c ^0  ably  is  to  exercife  the  quality  of  adivity ; 
and  to  exercife  this  quality  is  to  communicate 
it ; for  whenever  we  fay  a thing  afts,  we  mean 
that  it  induces  an  a6lion  on  fome  other  thing  ; 
therefore  two  things  are  neceffary  to  aftion,  an 
aHive  thing,  communicative,  and  a paflive, 
recipient. 


Wc 
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We  may,  therefore,  confider  firft,  in  what  ^ 
confifts  the  aElivity  of  the  active  substance 
in  itfelf ; and  afterwards  how  it  a^s  or  comniu* 
nicates  its  own  quality  to  another. 

Every  thing  muft  be,  in  its  own  nature,  either  e 
difpofed  to  reft  or  motion  ; confequently  the 
ACTIVE  SUBSTANCE  muft  be  confidered  as  being, 
naturally,  either  quiefcent  or  motive. 

But  it  cannot  be  naturally  quiefcent,  or  difpo-  f 
fed  to  reft ; for  then  it  could  not  be  a6live, 
becaufe  activity,  which  is  a tendency  to  motion,  • 
.cannot  originate  in  a tendency  to  reft. 

Therefore  the  active  substance  is  by  g 
nature  motive,  that  is,  tending  to  motion. 

We  learn,  from  obfervation  of  bodies,  two  m 
conditions  in  which  they  have  a tendency  to 
motion;  thefe  are  actual  motion,  and  impulse 
without  motion  ; in  each  of  thefe  conditions 
bodies  are  a6live  or  endeavour  to  move,  the 
endeavour  in  one  cafe  being  manifeft  by  the 
a0:ual  motion,  in  the  other  by  the  force  ne- 
ceflary  to  reftrain  the  motion  ; and  a thing  can- 
not be  conceived  to  have  a tendency  to  motion 
without  being  in  one,  or  the  other,  of  thefe 
conditions. 


P 
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I Therefore  whatever  tends  to  move,  muft  either 
aftually  move,  or  it  muft  impel,  without  aftually 
being  in  motion. 

K But  the  ACTIVE  SUBSTANCE  cannot  impel  with- 
cut  being  in  motion. 

1 Impulse  is  the  aftion  which  happens  between 
folids,  in.  contaft,  at  their  furfaces,  when  one 
impedes  the  others  motion,  on  account  of  their 
mutual  refiftence  to  penetration. 

M But  the  ACTIVE  SUBSTANCE  is  not  folid,  and 
does  not  refift  penetration  (f  85) ; it  is  there- 
fore, incapable  of  impelling  or  of  fuftaining  im- 
pulfe  ; it  cannot,  like  bodies,  reft  in  certain  por- 
tions, prefling  upon  furfaces  of  other  portions, 
either  of  its  own  fubftance,  or  of  matter ; be- 
caufe,  in  every  part  it  is  permeable  and  yielding, 
and  no  furface  refifts  another. 

N Therefore,  the  active  substance  tending 
to  move,  and  being  incapable  of  having  its  mo- 
tion impeded  by  impulfe,  does  aftually  and  con- 
tinually move. 

o And  fince  the  active  substance  conti- 
nually moves,  and  is  never  difpofed  to  reft, 
nor  is  capable  of  impulfe,  it  cannot  be  aftive  in 

the 
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the  manner  of  reft,  nor  of  impulfe,  but  mull 
be  aftive  in  the  manner  in  which  it  exifts,  that 
is  by  its  motion. 

t 

Since,  alfo,  it  is  effential  to  the  active  sub-  p 
STANCE  to  be  a6live,  and  motion  is  the  manner 
in  which  it  is  a6tive,  motion  is  essential  to  • 
THE  active  substance. 

The  active  substance  is  a&ive  of  itfelf,  ^ 
and  moves  of  itfelf;  but  in  order  that  it  may 
fome  other  thing,  upon  which  it  may  pro- 
duce a change,  is  neceffary. 

For  whatever  fufFers  an  a&ion,  receives  fome  R 
change. 

The  a6live  fubftance  in  ailing  oh  fome  other  s 
thing,  muft  impart  and  unite  itfelf  thereto,  for 
its  a^ion  is  communicating  its  a^ivity  (c  104)  5 ' 
but  it  cannot  communicate  its  adivity  without 
imparting  its  fubftance,*  becaufe  it  is  the  fub- 
ftance alone  which  poffefles  adivity,  and  the 
quality  cannot  be  feparated  from  its  fubftance. 

SUBSTANCE  ACTS  ^ 
the  SUBSTANCE 

The 


Therefore  the  active 

BY  UNITING  ITSELF  WITH 
ON  WHICH  IT  ACTS. 

P 2 
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u The  union  of  this  fubftance  with  b"odies  is 
not  to  be  conceived  of  as  a junftion  of  fmall 
parts,  intimately  blended  together,  and  attached 
^t  their  furfaces ; but  as  an  entire  diffufion,  and 
incorporation  of  one  fubftance  with  another  in 
perfeQ;  coalefcence. 


CHAP.  III. 

On  the  different  Origins  and  Circumflances 
of  AElivity  in  Bodies,  apparent  from  Ob- 
fervation. 

^ O OME  of  the  apparent  origins  of  aftivity 
^ in  bodies  are  ; ^ 

B Volition  ; this  appears  from  the  a6lions  of 
the  mufcles,  which  are  fubfervient  to  our  wills, 
and  the  rnotionpf  the  limbs  confequent  thereon: 

c Impulse;  as  appears  in  the  motion,  or  a61;ion 
confequent  on  impulfe  : ^ 

i ' '1  ' 

B Fire  ; as  appears  in  the  expanfion  of  air,  and 
other  bodies  by  its  means ; 


Electricity  ; 
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Electricity  ; as  appears  in  its? attra ding  and  e 
repelling  light  bodies,  and  Ihattqring  anddeftroy- 
ing  . larger 'ones,  as  in  the  elFeds  of  lightning. 

above  origins  are  EXPERIMENTAL  causes,  f 
being  events  obferved  to  precede,  and  be  con- 
neded  with  motion  as  their  effeft. 


- Matter  is  adive  under  certain  circumstan-  g 
CEs,when  no  cause  or  origin  is  apparent : we 
can,inthefe  cafes,  only  mark  the  circumstances 
which  diftinguilh  .one  adivity,  of  one  denomi- 
nation, from  another  adivity,  of  another  deno- 
mination ; but  we  are  not  to  'miftake,  as  figni- 
fying  a caufe,  the  term  which  feryes  only  to 
defignate  the  fpecies  of  adivity.r^^ 


Among  the  different  adivities,  of  which  we  h 
know  no  experimental  caij[S;Ej,  or,,  can  by 
pur  fenfes,  difcover  no  origin,  we  may  enume- 
jrate  _ . , ^ 


.Thofe  of  certain  organized  fyflems  which  we  i 
denominate  life  ; as  in  living,  animals  and 
vegetablesi  ' ' , , ^ ^ . • . 

Thofe  whereby  bodies  merely  approach  to-  k 
wards  or  recede  from  others : as  bodies  ap- 
proach to  the  earth ; iron  to  the  magnet ; as 

' two 
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two  fimilar  poles  of  a magnet  recede  from  each 
other.  The  aftions  on  which  thefe  motions 
depend  are  called  in  general  attraction  and 
REPULSION;  the  particular  attradion  towards 
the  earth  is  called  gravity  ; and  of  the  fmall 
parts  of  bodies  to  each  other,  cohesion. 

t Thofe  whereby  bodies,  whofe  figures  are 
changed,  reftore  themfelves  to  their  former 
figures,  termed  elasticity. 

i 

jji  We  might  dillinguifli  other  varieties  of  acti- 
vity, were  it  important  to  do  fo ; but  all  of 
them  belong  to  one  or  the  other  of  thefe,  two 
heads;  thofe  where  an  experimental  cause 
is  manifeft,  and  thofe  where  no  cause  at  all 
is  difcovered  by  the  fenfes. 

N And  here  it  is  proper  to  notice  a prevailing  er- 
ror, in  making  words  ftand  for  names  of  causes  of 
motion,  which,  in  faCt,  can  only  ferve  to  diftinguifli 
the  SPECIES,  there  being  no  cause  difcovered. 
The  motion  of  the  fmall  parts  bf  bodies  approach- 
ing each  other  to  cohere ; the  motion  of  the  iron 
to  the  magnet ; the  motion  of  bodies  towards 
the  earth,  may,  very  well,  be  diftinguiflied  from 

^ each  other,  and  from  other  motions.  If  we  called 
them  ail,  in  general,  attraClivc  motions;  one, 

• attraftfon 
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attraftion  of  cohefion ; an  other,  attraftion  of 
magnetifm  ; the  third,  attraction  of  gravitation  ; 
to  thefe  names,  as  diftinguifliing  fpecies  and 
differences,  no  objection  could  arife  : but  when 
we  change  the  mode  of  expreffion,  and  fay, 
attraction  is  the  cause  of  cohefion,  of  magne- 
tifm, and  of  gravity  ; the  terms  ferve  for  a very 
different,  and  a very  exceptionable  purpofe ; 
they  are  no  longer  names  of  things  perceived, 
to  wit,  motions  or  tendencies,  but  they  become 
names  of  imaginary,  and  unknown  things;  of 
things  unperceived  by  fenfe,  and  unconceived 
in  the  mind.  When,  for  example,  it  is  faid 
the  parts  of  bodies  cohere  hy  an  attraction, 
what  idea  have  we  of  the  thing  fignified  by 
attraction  ? If  we  fay  bodies  tend  to  the  earth 
hy  their  gravity,  what  idea  have  we  of  this 
gravity  ? But  if  we  define  the  term  gravity  to 
fignify  the  aCtual  tendency  of  bodies  to  the 
earth,  and  fay  they  gravitate  by  attraction,  then 
what  do  we  mean,  different  from  the  faCt  of 
gravity,  by  attraction  ? We  muft  give  a name 
to  every  known  faCt,  whether  caufe  or  effeCt; 
but  we  ought  not  to  give  a name  to  a caufe 
while  it  is  unknown  either  as  experimental  or 
^ rational ; for  this  is  to  ufe  a word  without  an  idea, 
to  perplex  the  mind,  and  retard  the  progrefs  of 
knowledge,  by  a fubftitution  of  its  fembiance  for 
the  reality. 


In 
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® In  all  thofe  motions,  or  tendencies,  ternied 
ATTRACTIVE,  we  fee  no  event  or  circumftance 
precede  the  motion  or  tendency  ; nothing  to 
which,  as  a caufe,  we  can  refer  the  elFe8; ; the 
EFFECT  therefore  is  manifeft,  but  the  .cause 
hidden.  ' i 

P In  m example  of  adivity  in  matter  is  the’  ra- 
tional cause  manifeft.  Among  thofe  aBivi- 
ties  where  w'e  can  fee  an  experimental  cause, 
fuch  as  volition,  impulfe,  fire,  eleBricity,  we  do 
not  perceive  the  neceffary  conneBion  between 
caufe  and  effeB ; we  do  not  underftand  the  fa6ls. 

In  the  other  motions,  we  fee,  as  was  faid,  no 

CAUSE  AT  ALL;  the  RATIONAL  CAUSE  of  all 

aBivity  in  matter,  remains  therefore,  to  be 
inveftigated. 

Q Whenever  a body  is  fubjeB  to  a caufe  of 
motion,  or  in  circumftances  wherein,  if  left 
to  itfelf,  it  would  be  moved,  and  is  prevented 
' from  motion,  it  neverthelefs  becomes  aBive 
in  the  direBion  of  the  caufe,  and  exerts  an  im- 
pulfe on  whatever  impedes  its  own  motion. 


CHAP, 
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CHAP.  IV. 

Of  AElivity  in  the  General^  confidered  as 
appertaining  to  Bodies* 

T X 7 E propofe,  now,  to  fpeak  of  bodies  as  a 
^ ^ whole  and  entire  mafles,  in  which  fenfe 
they  are,  of  themfelves,  inaftive  (m  i8);  /.  e. 
without  any  tendency  to  motion,  and  confe*- 
j quently,  whatever  aftivity  they  poITefs  muft  be 
derived  from.fome  external  fource  (a.  See.  io8}.  « 

Bodies  (a  1O4)  have  two  forms  of  aftivity,  ^ 
MOTION  and  impulse  ( 105)  j a tendency  to 
motion  is  common  to  both  of  thefe  forms  of  ac- 
I tivity;  and  all  adivity  is,  in  this  refpeQ:,  fimilar 
to  itfelf,  having  only  differences  of  direftion  and 
degree.  ' , 

I Therefore,  tone  caufe  only,  differently  cir-  c 
! cumftanced,  is  to  be  affigned  for  all  a6livity^  in 
! bodies  (d  103). 

The  internal  aftivities  (f  24)  among  the  parts  of  q 
bodies,  as  well  that  whereby  the  primary  parts  are 
hard  and  refilling,  as  that  whereby  they  cohere 
. ‘ Q : together. 
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together,  maybe  called  the  constituExVT  acti- 
vities ; the  former  the  constituent  activity 
of  matter,  becaufe  a primary  part  is  the  firft 
and  moft  fimple  form  of  matter;  the  latter  the 
constituent  activity  of  species,  becaufe 
the  manner  in  which  parts  are  arranged  by 
thefe  a6lion&,  may  be  conceived  to  conflitute 
the  fpecific  differences  of  bodies, 

z 'From  !thefe  constituent  activities  a 
CONSTITUENT  ACTIVE  SUBSTANCE  is  inferred, 
as  the  fubflratum  of  matter  (i  59). 

. The  CONSTITUENT  ACTIVITIES,  by  ,their 
equilibrium,  leave  the  whole  of  every  mafs 
:iN  ACTIVE,  quiefcent,  paffive  ; not  repugnant  to 
rtiotion,  nor  refilling,  but  a mere  privation  of 
aflivity  (a' 11 3).  ^ 

^ Whatever  other  activities,  befides  the  con- 
stituent, are  found  in  bodies,  thefe,  not  being 
innate,  nor  arifing  from  an  internal  fource,  nor 
neceffary  to  the  cxiflence  of  bodies,  but  origi- 
nating from  without,  and  fuperinduced  on  them 
fubfequent  to  their  formation,  may  be  called 
ACCESSORY  activities  ; of  this  kind  is  the 
'■'aftivity  of  gravity,  of  magnetifm,  of  animal 
volition;- of -impulfe,  and  all  others  not  included 
under  the  constituent  activities^ 


The 
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The  accessory  activities  are  super-  h 

INDUCED  UPON  BODIES  BY  THE  ACCESSION  Of 
A NEW  ACTIVE  SUBSTANCE,  DISTINCT  FROM 
THE  CONSTITUENT  (e  II4). 

P"or  bodies  exift  inactive  by  the  equilibri- 
um of  the  CONSTITUENT  AC  TI  V I TI  E S (f  1 14-)  ; 

if,  therefore,  bodies  are  adive,  as  in  the  accef- 
fory  adivities  (g  114),  fince  they  are  not  adive 
by  their  innate  or  coNSTiTu ENT  active  sub- 
stance, they  become  fo  by  a new  and  fuper- 
added  active  substance. 

The  new  active  substance,  which  induces  ^ 
the  ACCESSORY  activities  may  be  called  the 
accessory  active  substance. 

There  are,  therefore  in  a body,  two  forms  of  1;^ 
the  active  substance,  one  is  the  effential 
a.ctive  substance  which  conftitutes  the  body, 
in  a manner  to  be  explained ; the  other  is 
the  occafional  active  substance  by  which 
a body  is,  in  any  way,  made  active,  as  in  gra- 
vity or  projedion. 

Therefore  all  the  origins  of  acti-  l 
viTY  enumerated  (a  io8)  serve  to  impart 
THE  accessory  ACTI  V E SUBSTANCE  TO  BODIES, 

,A  N D W her  E.AC  TI  VITY  IS  WITHOU  T.A  N Y M A N I - 
See  Chap.  VI. 

Q 2 
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FEST  ORIGIN  ( H IO9)  THE  ACTIVE  SUBSTAbJCE 
IS  DERIVED  FROM  AN  INVISIBLE  SOURCE.  j 

M The  active  substance  being  imparted 

TO  A BODY,  PENETRATES  THE  MOST  SOLID  OR 
RESISTING  PARTS,. AND  DOES  NOT  RESIDE  IN 
THE  PORES,  WITHOUT,  AND  AT  THE  SURFACES 
OF  THE  SOLID  PARTS. 

For  the  aftivity  is  imparted  to  the  body  itfelf, 
and  not  to  its  pores  which  are  not  parts  of  the 
body;  therefore,  if  the  active  substance  re- 
mained within  the  pores,  the  caufe  would  not,  as 
is  required  by  the  fecond  rule,  be  prefent  with  its 
elfe8: ; but  the  caufe  would  be  in  one  place,  and 
the  effe6i:  in  another,  which  is  impoffible. 

^ Therefore,  we  are  to  confider  of  the  communi- 
cation of  the  active  substance,  as  of  its  form- 
ing a perfect  union  of  its  whole  fubftance  with 
the  fubftance  of  the  body ; the  two  becoming, 
during  this  union,  one  fame  fubftance  and  na- 
ture ; and  hence  it  is,  that  the  body  becomes 
aftive  by'  the  fuperaddition  and  union  of  this 
foreign  active  nature  with  its  own  inaftive 
'mafs.  n 

^ The  aflive  fubftance  pervades  and  penetrates  )J 
' bodies  without  refiftence ; for  the  refiftence  of 

I 

cohefion  is  only  a refiftence  of  parts  to  fepara-  j* 

tion,  jr 
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tion,  and  therefore  to  the  interpofition  of  other 
matter  which  would  feparate  the  parts  ; but  it  re- 
fills not  to  an  immaterial  fubftance,  which  enters, 
and  fills  the  mafs  without  feparating  its  parts, 
itfelf  having  no  cohering  or  refilling  parts. 

Bodies  are  active  always  in  the  same  p 

DIRECTION  IN  WHICH  THE  ACTIVE  SUBSTANCE 
MOVES. 

For  a&ivity  as  a caufe  in  one  direftion,  can- 
not involve  a£livity  in  another  direction,  as  an 
effeft  (a  102). 

The  QUANTITY  OF  ANY  ACCESSORY  ACTI-  Q 
VITY  IN  A BODY  IS  PROPOTIONAL  TO  THE 
QUANTITY  OF  THE  ACCESSORY^  ACTI  VE  SUB- 
STANCE INDUCING  THE  ACTIVITY  IN  THE 
BODY. 

For  the  active  substance  fuperaddedy 
not  impart  more  or  lefs  a6livity  than  is  effential 
to  it. 

There  are  two  Hates  of  inafilivity,  or  ina6livity  r 
may  depend  on  two  different  circumflances,  the 
privation  ox  xht  equilibrium  of  the  active  sub- 
stance. If  a body  has  an  accessory  activity, 
as,  an  impulfe  from  a man's  hand,  when  that  im- 
pulfe  ceafes,  the  body  will  become,  as  before, 
inaftive,  and  this  inaflivity  may  be  confidered 

as 
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a's  depending  'on  die  privutibn  of  the  iiiipulfe, 
or  it  m^y  be  confidered  as  depending  on  the 
tipuiUhtium  { of  the  conftituem  aQions  (f  114),  as 
if 'no  impnlfe  had  been' given  to  it.  Again,  if 
a contrary  and  equal  impulfe  be  given  from 
another  hand,  the  body  will  alfo  become  inac- 
' tive,  as  if  no  impulfe  were  given  to  it,  by  the 
equilibrium  of  the  two  impulfes, 

j When  'an  accessory  activity  in  a body 

CEASES,  EITHER  THE  BODY  IS  DEPRIVED  OF  ITS 
ACCESSORY  ACTIVE  SUBSTANCE,  OR  HAS  RE- 
CEIVED A NEW  AND  EQUAL  QUANTITY  OF 
ACCESSORY  ACTIVE  SUBSTANCE,  MOVING  IN  A 
CONTRAR“Y  DIRECTION. 

The  body  lofes  its  accessory  activity 
' either  by  the  privation  or  the  equilibrium  of  the 
ACCESSORY  active  SUBSTANCE  (u  1 17);  for  finCC 
the  quality  of  a&ivity  has  ceafed,  either  by  the 
fecond  rule,  the-fubftance  poflefling  that  quality 
has  quitted  the  body,  or  by  the  fifth,  the  quality 
has  been  deftroyed  by  the  union  of  its  con- 
trary. 

In  order  the  better  to  underftand  the  feveral 

T ^ 

vrays  in  which  matter  may  be  ^faid  ‘to  be  adive 
inaflive,  the  following  corifiderations  may  be 
ilfeffiil. 


A^ivity 


A6livity  in  bodies  may  be  confidered  as.  the  u 
aflivity  in  parts,  or  in  the  whple  of  any  finite 
mafs.  Cohefion  is  an  ,a^lion  among  the  parts  qf 
a body  5 gravity,  or  projeftile  impulfe,  is  an 
aftion  of  the  whole  mafs  of  any  body,;  but, if 
we  confider  gravity  comprehenfively  as  in.  the 
whole  mafs  of  earth,  and  bodies,  not  ,as  wholes^ 
but  as^^r/.f,'  forming  coUe^ively  the  whole  earth, 
then  gravity  is  to  be  .confidered  not  p an  aQivity 
qf  . the  whole  earth,  as  an  unit,  but  of.  its . 
uunterically.  If  we  confider  the  earth  as  a whole 
mafs,  its  motion  in  its  qrbit  may  be.  called  the 
aftivity  of  a whole  body  ; hut  if  we  have  re- 
gard to  the  folar  fyftem  as  a whole,  of  which 
the  earth  forms  a part,  then  we  are  to  confider 
the  planetary  motions  ,as  activities  of  the  parts 
of  that  inactive  whole.  Thus  every  mafs  may 
be  confidered  in  the  two  characters,  of  a whole^ 
and  of  a part  of  fome  greater  whole ; as  the 
former  inert,  as  the  latter  atJive.  , 

The  activity  which  bodies^  have,  confidered.  x 
as  wholes,  are  internal.  That  which  they  have 
confidered  as  parts  of  a greater  whole,  are  de- 
rived from  without ; thus  a (tone,  or  any  por- 
-tion  of  the  earth,  conftituted  a'  diftinCt  mafs 
by  the  cohefion  of  its  parts^  has,  as  a whole, 
no  activity  proper  to  it  but  this, aClivity  of  ..parts 

which 
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which  conftimtes  it ; gravity,  or  any  other  aQ:i-  ] 
vity  is  not  effential  to  its  exiftence  as  a ftone,  | 
but  is  fuperadded.  The  earth,  regarded  as  ] 
a whole,  has  its  a6livity  of  gravity^  within  and  ] 
effential  to  it;  for  it  is  formed  a whole  only  j 
by  its  gravity ; but  the  a8:ivity  whereby  it  moves  j 
in  its  orbit  is  without,  and  not  effential  to  it  j 
as  a globe  of  earth.  The  adivity  of  cohefion  is 
effential  to  matter,  as  matter  ; but  the  activity’  of 
gravity  is  not  effential  to  matter  as  fuch,  but  j 
to  the  earth  as  an  earth.  The  activity  of  the  j 
earth  in  its  orbit  is  not  effential  to  the  earth 
as  fuch,  but  it  is  effential  to  it  as  a part  of  the  j 
folar  fyftem.  j 

Y In  refpeft  to  its  own  internal  aftivities,  every  | 
WHOLE  maybe  faid  to  be  ina5iive^  becaufe  the  1 
refult  of  the  internal  activities  of  the  parts  is  1 
an  equilibrium  : the  whole  is  aClive  inafmuch  j 
as  all  the  parts  are  aCtive,  but  not  aCtive  as  a J 
whoUy  becaufe  from  all  the  activities  of  parts  1 
no  one  aCtivity  of  the  whole  refults.  j 

2 In  this  fenfe  we  may  fay  that  every  primary  | 
ATOM,  every  mass  of  matter,  the  earth,! 
and  THE  solar  system,  is  inactive,  becaufe! 
each  of  thefe  refpeCtively  is  in  equilihrio  relative! 
to  the  activities  of  its  own  part^.  1 

But  I 
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But  every  whole  is  aftive  as  a whole,  relatively  a 
to  fome  greater  whole,  of  which  it  forms  a com- 
ponent part  (u  119). 

In  this  fenfe  a primary  atom,  a mass  of  b 
MATTER,  and  the  earth  are  active!  The  atom 
is  aftive  relatively  to  the  mafs  it  helps  to  con- 
ftitute,  by  its  cohefion  to  other  atoms.  The  mafs 
is  aQ:ive  relatively  to  the  earth,  of  which,  as  a 
greater  whole,  it,  by  its  gravity,  forms  a part. 
.The  earth  is  aflive  in  relation  to  the  folar  fyftem, 
and  it  is  poflible,  the  folar  fyftem  may  be  aftive, 
in  regard  to  the  larger  fyftem  of  the  univerfe. 

The  above  diftin6lions  and  explanations  con-  ^ 
cerning  aftion  are  important  to  be  well  under-  ^ 
ftood,  and  kept  in  view. 
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CHAP.  V. 

Of  AElivity  in  Bodies^  as  dijtinguijhed  intQ 
Motion  and  the  two  Forms  of  Impulfe^ 
Prejfur'e  and  Per  cuff  on. 

A A STATE  of  aHivity  is  fuperinduced  upon 
bodies,  of  themfelves  inaftive,  by  the 
union  of  the  active  substance,  with  the  fub- 
ftance  of  the  bodies  (n  116}. 

I . . 

' s 

B The  ftate  of  aftivity  pf  bodies  appears  under 
two  forms,  motion  and  impulfe  : fo  the  a6livity 
of  gravity  is  manifeft  in  a falling  body  by  its 
motion,  in  a body  at  reft  by  its  impulfe. 

c There  are  two  forms  of  impulfe,  preffure  and 
percujfion ; a body  at  reft  prefles  by  its  gravity, 
but  when  a falling  body,  or  a projectile  under- 
goes the  change  from  motion  to  reft,  it  per- 
cufles,  ftrikes,  or  impinges ; which  terms  may  be 
ufed  to  fignify  the  fame  thing. 

j,  Thus  activity  in  bodies  has  three  different 
forms,  motion,  preffure,  and  percuflio.n ; but 

the 
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the  ACTIVE  SUBSTANCE  has  only  one  manner 
of  being  a6live,  that  is,  by  motion  (o  106) ; and 
one  mode  of  a6ling,  by  uniting  itfelf  to  that  on 
which  it  a6ls  (t  107). 

It  remains  to  be  inveftigated  how  the  active  e 
substance  can  by  its  motion  alone,  induce  on 
bodies  when  united  to  them,  the  three  varieties 
of  aftivity,  motion^  preffurCy  and  percuffioHy  and 
on  what  relative  circumftances  of  this  sub- 
stance to  bodies  thefe  diverfities  depend. 

When  any  quantity  of  accelTory  active  sub-  f 
STANCE  (i  115)  is  imparted  to  a body,  the  body 
acquires  a ftate'  of  acceffory  activity,  or  an  afti- 
vity  not  proper  to  it,  but  induced  upon  it. 

This  aflivity  will  manifeft  itfelf  either  by  the  g 
motion  of  the  body,  by  its  prelTure,  or  by  its 
percuflion  on  fome  other  body. 

If  the  aftivity  of  the  body  (g  123),  be  mani-  k 
felted  only  by  its  motion,  the  body  may  be  faid 
to  be  in  a ftate  of  aftivity  only,  but  not  to  a6t. 

It  is  in  a ftate  capable  of  action,  but  has  no  fub- 
jeO:  on  which  to  exert  an  action  (c  104).  This 
ftate  of  a body  can  only  be  conceived  of  as 
exifting  in  a motion  in  an  unrefifting  fpace, 

R 2 
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A body  may  be  in  a Rate  partly  of  motion, 
and  partly  of  impulfe  ; as  when  moving  in  any 
refilling  medium.  In  this  Hate  the  body  is 
partly  a6live,  without  a6ling,  and  partly  afling. 

The  activity  of  the  body  is  as  much  as  it  either 
moves  or  impels  the  medium,  and  is  equal  to 
the  fum  of  the  motion  and  impulfe  ,•  but  the 
aFiion  of  the  body  is  equal  to  the  impulfe  only, 
fince  the  a6lion  can  be  as  much  only  as  there  is 
a fubje6l  to  fullain  the  a6lion.  A body  may 
have  the . fame  'aEiivity  in  vacuo,  in  a rare 
medium,  or  in  a denfe  one  ; but  the  a^ion  will  be 
different  in  each  of  thefe  cafes  5 in  the  vacuum 
there  can  s be  no  a6lion ; in  the  rare  medium 
there  will  be  lefs  a6lion  than  in  the  denfe  ; in 
the  denfe  more ; and  moll  of  all,  if  inftead  ^ 
of  a penetrable  medium  there  were  an  unyield- 
ing obllacle,  to  receive  the  a^ion  of  the  whole 
aBivity  of  the  body. 

When  in  the  former  part  of  this  work  it  was 
faid,  that  motion  implied  a6lion(p  48),  we  were 
not  prepared  to  make  the  diftin6lion,  here  necef- 
faryto  be  attended  to,  between  activity  and  adion. 

We  fpoke  of  aftion  there  in  its  general  fenfe 
as  oppofed  to  inertia ; motion  could  not  be 
admitted  to  depend  on  inertia,  but  was  proved 
to  be  preferved  by  an  a6live  caufe,  and  we  did 
not  fcruple  to  call  it  an  a6lion,  till  now  that  our 

further 


further  progrefs  leads  us  to  more  accurate  difcri- 
minations.  This  will  be  the  cafe  with  other 
terms  which  relate  to  the  main  bufinefs  of  our 
inquiries.  We  mull  begin  with  ufing  them  in 
the  accuftomed  fenfe  ; but  as  the  fubje6l  opens 
and  becomes  more  clear,  new  diftinftions  and 
new  definitions  will  be  neceffary.  The  doQrine 
that  a body  perfevered  in  an  uniform  motion  in 
a right  line  by  its  ina6livity,  was  combated  and 
fhown  to  be  an  error,  and  the  whole  motion, 
beginning,  middle,  and  end,  proved  to  be  one 
continued  aftion  ; but  now,  that  we  diftinguifh 
between  a6lion  and  aftivity,  it  will  be  more  juft 
to  fay,  that  the  whole  continued  motion  is  one 

* • i 

continued  aQivity,  and  that  a8:ion  exifts  only 
when  the  body  is  acquiring  motion  by  the  com- 
munication of  the  ACTIVE  SUBSTANCE  (l  II5), 
or  when  the  motion  is  diminifhing  or  ceafing 
by  the  impulfe  of  the  body  on  obftacles,  which 
obftacles  themfelves  acquire  aftivity  by  that 
impulfe. 

From  what  has  been  faid  we  may  learn  that  l 
aflion  is  proportionaibie  always  to  the  adivity, 
and,  if  I may  fo  fay,  the  paflivity,  compounded 
together;  for  the  adivity  cannot  aO:  without 
fomething  on  which  to  aft,  that  is  to  unite  itfelf 
to  (n  116),  nor  can  there  be  any  aftion  from  the 
patient  alone  without  fomething  aftive.  The 

fame 
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fame  aftivity  may,  we  have  feen,  have  any  quan^ 
tity  of  aftiqn,  from  nothing  to  its  whole  quan- 
tity (i  124), or  till  the  whole  active  substance 
is  united  with  the  patient  which  receives  its 
aflion. 

M Bodies  by  impulse  on  others  lose  their 
ACTIVITY  in  proportion  TO  THE  IMPULSE. 

This  is  matter  of  obfervation.  Bodies  which 
move  in  rare  mediums  move  for  a longer  time, 
becaufe  they  impel  lefs  ; and  if  they  meet  any 
obftacle  capable  of  receiving  the  whole  activity 
at  once,  in  the  impulfe  of  the  body,  the  body 
fuddenly  lofes  its  whole  aftivity  and  comes  to 
reft. 

N Hence,  a body  by  a6ling  lofes  the  aftivity 
which  enabled  it  to  a6l ; for  only  the  impulfe  of 
the  body  is  its  aftion;  its  motion  is  not  its  a6lion 
but  its  aftivity ; by  impulfe  it  lofes  its  motion, 
that  is,  by  afling  it  lofes  its  aHivity, 

% 

o * Bodies  which  suffer  impulse  acquire 
ACTIVITY  IN  proportion  TO  THE  IMPULSE.  . 

This  alfo  is  matter  of  obfervation.  • 

p The  accessory  activities  ofbodies  (g  114) 
as  explained  to  be  thofe  which  are  not  proper 
to  bodies,  but  derived,  have  been  fhowed  to 

be 
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be  induced  upon  them  by  the  accefTion  and 
,|Union  of  the  active  substance  with  them 

1){h  115)- 

'1 

I ^When  any  accessory  activity  in  a body  ^ 
jceafes,  it  has  either  received  a new  and  contrary 
■ia6livity,  or  is  deprived  of  its  accelfory  active 

SUBSTANCE  (s  I18),  ' 

- V ^ 

. In  imruese  the  active  substance'? asses  r 

OUT  OF  the  impelling  BODY  INTO  THE  BODY 
impelled. 

Bodies  in  motion  are  a6liye  (p  48),  and  aElivity 
confifts  in  the  prefence  of  the  active  substance 
(i  59),  and  by  impulfe  .bodies  lofe  their  aftivity 
(m  126),  therefore  they  lofe  their  active  sub- 
stance, andthclofs  is  proportional  to  the  impulfe 
(m  126).  Bodies  impelled  acquire  aftivity  (o  126), 
therefore  acquire  active  substance^  and  they 
acquire  proportional  to  the  impulfe  (6  126)5  now 
the  active  substance 'loft  by  the  impelling 
body  ought  to  be  concluded  to  be  that  found  in 
the  other,  becaufe  there  is  no  other  receptacle 
than  the  impelled  body  to  which  the.  fubftance 
I parted  from  can  be  traced,  nor  any  other  fource 
I than  the  aftive  body,  from  whence  that  which  is 
found  can  be  derived ; therefore  in  impulfe 
the  ACTIVE  s.u:bstance  ought  to  be  concluded 
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to  pafs  from  the  impelling  body  into  the  body 
impelled. 

8 The  continued  motion  of  a body  de- 
pends UPON  THE  continuance  OF  THE  AC-J 
TIVE  SUBSTANCE  WITHIN  THE  BODY.  I 

For  the  motion  of  the  body  depends  on  its^ 
aBivity,  and  its  aBivity  depends  on  its  union] 
■with  the  ACTIVE  substance;  fo  long  therefore] 
as  the  body  continues  moving,  it  continues  aBive,j 
and  retains  its  active  substance.  I 

T The  motion  of  a body  is  produced'byJ 
the  motion  of  the  active  substance  in 

UNION  WITH  THE  BODY.  ^ , 

It  being  evident  that  fince  the  active  sub-^^ 
STANCE  itfelf  does  always  move,  whatever  it  is 
united  to  will  be  moved  along  with'  it,  if  no 
obftacle  prevent. 

Otherwife,  fince  the  active  substance  is 
itfelf  aBive  only  by  its  motion  (o  107),  it  is 
only  by  its  motion  that  it  can  render  bodies 
aBive,  or  produce  motion^  in  r them  when  uni^ 
ted  with  thern.  ’ 

u Activity  is,  in  impulse,  communicated 

FROM  THE  AGENT  TO'THE  PATIENT  BY  THE 
FLOWING  OF  THE  ACTIVE  S U B ST  A NC  E O UT  O F 
THE  AGENT  INTO  THE  PATIENT. 


It 
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It  has  been  proved  that  in  impulfe  the  active 
SUBSTANCE  does  a6i:ually  pafs  from  the  impelling 
to  the  impelled  body  (r  127) ; confequently  acti- 
vity is  communicated  by  this  means. 

For  the  communication  of  an  effeCt  involves, 
by  the  fecond  rule,  the  communication  of  the 
caufe,  otherwife  the  caufe  could  not  be  prefent 
with  the  effect. 

The  flowing  of  the  active  substance  is 
a fufficient  caufe  of  the  communication  of  acti- 
vity, and  no  other  rational  caufe  can  be  afligned  ; 
this,  therefore,  ought  to  be  confidered  as  true, 
as  well  as  fufficient. 

In  mere  motion,  the  body  moved  is  the  patient,  x 
and  the  active  substance  the  agent.  In  im- 
pulfe, the  body  in  motion  may  be  confidered 
as  an  agent,  as  it  is  made  aCtive  by  its  active 
substance. 

Impulfe  may  happen  when  the  aCtive  body  or  y 
agent  meets  with  another  body,  either  at  reft,  or 
moving  in  fome  other  direClion  than  the  direc- 
tion of  its  own  aClion,  or  moving  in  the  fame 
direction  with  its  own,  but  with  lefs  velocity. 
But  for  greater  fimplicity,  we  will  confider  the 
impelled  body,  or  patient,  as  always  at  reft,  and 
in  this  light,  as  a patient,  it  ought  to  be  con- 
fidered ; for  if  it  be  moving  in  a direction  con- 

S trary 
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trary  to  the  agent,  itfelf  becomes  alfo  an  agent, 
if  moving  in  the  fame  direflion  with  lefs  velo- 
city, the  impulfe  is  the  fame  as  if  the  patient 
were  at  reft,  and  the  agent  were  only  moving 
with  its  excefs  or  difference  of  velocity. 

z Therefore  the  patient  as  fuch,  is  to  be  con- 
fidered  as  always  at  reft,  and  as  inaQ;ive  ; con- 
fequently,  as  having  no  tendency  to  motion. 

A An  inactive  body  being  in  a part  to 
WHICH  an  active  BODY  TENDS  TO  MOVE 
WILL  BE  AN  OBSTACLE  TO  THE  MOTION  OF  THE 
ACTIVE  BODY. 

• For  in  order  that  the  aflive  body  fhould  move, 
either  the  inaflive  one  muft  alfo  move,  fo  as  1 
not  to  impede  it,  or  the  aflive  body  muft  pafs 
through  the  ina6live  one  ; but  the  inadive  body 
cannot  move,  becaufe  it  is  inaflive ; and  the 
aflive  body  cannot  pafs  through  it,  becaufe  f 
of  the  cohefion  of  the  parts  of  the  inaflive 
mafs  ; therefore,  until  one  of  thofe  impediments 
are  removed,  it  is  impoflible  the  aflive  body 
fliould  move. 

B The  active  substance  united  w^ith  an 

ACTIVE  BODY  OPPOSED  BY  AN  OBSTACLE  WILL 
FLOW  OUT  OF  THE  ACTIVE  BODY  INTO  THE 
OBSTACLE,, 


The 
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The  obftacle,  by  its  cohefion,  relifls  to  the 
a6live  body  only  (c  130),  but  does  not  refift  the 
admiffionof  the  active  substance  (m  116) ; the 
obftacle,  therefore,  impedes  the  body  only,  but 
not  the  ACTIVE  substance;  and  the  active 
SUBSTANCE  Continuing  to  move,  leaves  behind 
it  the  body  to  which  it  belonged,  and,  finding 
the  obftacle  in  its  way,  readily  enters  it. 

It  has  been  already  proved  by  inference  from  c 
the  effe8:s,  that  the  active  substance  does 
pafs  out  of  an  impelling  body  into  one  impelled. 
Here  it  is  proved  from  the  nature  of  the  active 
SUBSTANCE,  as  motivc  and  unfolid,  and  the 
nature  of  matter  as  quiefcent  and  refilling  pene- 
tration by  matter,  that  this  muft  neceflarily 
happen. 

The  obstacle  becomes  active  by  this  d 

ACCESSION  TO  IT  OF  THE  ACTIVE  SUBSTANCE 

(H115). 

When  a sufficient  quantity  of  acti-  e 

VITY  IS  THUS  INDUCED  IN  THE  OBSTACLE,  IT 
WELL  BE  CAPABLE  OF  MOVING,  SO  AS  NOT  TO 
IMPEDE  THE  OTHER  ACTIVE  BODY,  AND  WILL 
BE  NO  LONGER  AN  OBSTACLE,  UNLESS  ITSELF 
BE  ALSO  IMPEDED  BY  ANOTHER  OBSTACLE. 

f'  f s ^ 
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F While  the  active  substance  is  flowing 

OUT  OF  THE  ACTIVE  BODY  INTOTHE  OBSTACLE 
(d  130),  THE  ACTIVE  BODY  WILL  PRESS  ON  OR 
IMPEL  THE  OBSTACLE. 

While  the  active  substance  is  yet  within 
the  body,  although  flowing  through  it,  it  does 
not  ceafe  to  impart  to  the  body  its  own  nature, 
nor  can  the  body  ceafe  to  be  aftive  becaufe  not 
yet  deprived  of  the  active  substance  ; there- 
fore during  its  pafling  out  of  the  body,  fuch 
portion  of  the  active  substance  as  is  yet 
within,  is  urging  and  difpofing  the  body  to  move, 
in  like  manner  as  if  the  active  substance 
were  continuing  in  the  body  (s  128),  and 
the  body  being  thus  urged  to  move,  but  impeded 
from  moving,  prefles  or  impels  the  obftacle. 

^ We  fee  here  an  obvious  explanation  of  im- 
pulfe ; it  confifts  in  the  flowing  of  the  motive 
fubftance  from  a fource  into  a receptacle.  In 
order  to  this,  an  ohjiacle  muft  impede  the  a5live 
body;  for  otherwife  the  active  substance  will 
. carry  th^  body  along  with  it,  and  not  quit  it. 
The  ohftade  muft  receive  this  substance  as 
it  efcapes  from  the  aBive  hody^  becaufe  it  is 
in  its  path-;  and  the  active  substance,  while 
quitting  its  firft  body,  ftill  urges  it  to  move,  and 
caufes  it  to  impel. 


Although 
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Although  the  exiftence  of  the  active  sub-  h 
STANCE  had  not  been  eftablifhed  on  any  pre- 
vious grounds,  the  phenomenon  of  communi- 
cation of  motion  by  impulfe  does  alone  afford  a 
philofophical  proof  of  its  reality. 

Becaufe.if  a fa8:  admits  of  only  one  explana-  ^ 
tion,  and  that  be  intelligible,  analogous  to  the 
faft,  agreeable  to  the  common  order  of  things, 
and  complete,  that  explanation  ought  to  be  con- 
fidered  as  true,  although  it  may  be  founded 
in  hypothefis. 

For  it  being  the  end  of  philofophy  to  explain 
fafts,  it  would  not  be  confiftent  with  that  end 
to  reje£l:  an  explanation,  the  only  one  which 
can  be  given,  and  one  intelligible,  analogous  to' 
the  faft,  agreeable  to  the  common  order  of 
things,  and  complete,  becaufe  it  refted  on ’hypo- 
thefis ; fince,  rejeding  this;  we  muft  remain  in" 
ignorance,  and  we  ought  to  prefer  imperfeft  in- 
formation to  abfolute  ignorance.  But  further, 
fince  no  other  explanation  can  be  given,  we 
ought  to  confider  the  hypothefis  as  proved,  and 
no  longer  hypothetical ; fince  where  there  is  but 
one  natural  means  of  producing  an  effeO;,  nature 
muft  operate  by  that  means  ; where  we  find  bur 
i a fingle  road  we  are  certain  we  cannot  err  in  our 
choice. 

Now 


V 
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L Now  if  we  rejefl  the  do8:rine  of  communica- 
tion of  fome  motive  virtue,  between  bodies  in 
impulfe,  we  can  no  otherwife  explain  the  parts 
of  the  phenomenon,  nor  the  final  effe6l  : for 
example,  how  the  agent  has  its  motion  dimi- 
nifhed  ; how  the  patient  has  motion  given  to  it ; 
why  the  quantities  of  thefe  motions  are  equal ; 
why  the  changes  happen  at  the  fame  time;  and 
'syhy  they  depend  on  the  conne&ion  of  the  two 
bodies, 

M But  when  motion  is  loft  out  of  one  body, 
and  a fimilar  motion  is  found  in  another  body  fo 
Gonne6led,  with  the  former  as  to  allow  of  com- 
munication, and  the  quantities  loft  and  found  are 
equal,  and  the  appearance  in  one  body  anfwers 
in  time  to  the  difappearance  in  the  other,  all  of 
which  may  be  faid  of  the  motion  in  impulfe; 
the  fuppofition  of  communication  of  a motive 
virtue  is  intelligible,  analogous  to  the  appear- 
ances, agreeable  to  common  obfcrvation,  affords 
a-  complete  explanation,  and  ought  therefore  to 
be  confidered  as  true:  but  this  explanation  being 
admitted,  the  exiftence  of  the  active  sub- 
stance muft  alfo  be  admitted  on  this  ground 
alone;  for  that  muft  neceffarily  be  a substance 
which  can  pafs,  or  be  communicated  from  one 
body  to  another,  ^ 

N Bvit  if  any  fhould  refufe  to  adipit  'a  new 

principle 
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principle  of  fuch  importance  unlefs  it  can  be 
fupported  by  fa61;s ; it  is  replied,  that,  in  this 
cafe,  fa6ls  cannot  be  adduced  in  dire6l  proof; 
ought  not  to  be  expefted ; and  that  the  rational 
evidence  before  us,  is  already  ftronger  than  any 
which  could  arife  from  fenfible  appearances 
alone,  .were  fuch  to  be  produced,  without  the 
fame  rational  demonftration.  So  great  in  the 
prefent  day  is  the  predileftion  for  fa6ls,  that 
men  feem  to  confider  truth  in  no  other  light 
than  as  tangible,  vifible,  or  manifeft  to  fome 
fenfe.  If  we  could  in  impulfe,  difcern  fome- 
thing  palling  from  one  body  to  the  other,  this  ap- 
pearance, without  the  rational  evidence  adduced, 
would  not  be  a fufficient  ground  on  which  to 
eftablilh  a principle,  like  that  of  the  active 
SUBSTANCE,  Wc  might  fufpeft,  in  this  cafe, 
an  illufion  of  vilion  ; and  even,  if  we  could  not 
doubt  of  the  fa6l.  Hill,  we  fhould  want  alfurancc 
that  this  vifible  fluent  was  itfelf  the  aftive  prin- 
ciple of  impulfe  ; or  rather  we  fhould  be  aflured 
that  it  could  not  be;  for  wereit  vilibleit  would  be 
material,  if  material,  ina6live  (y  120),  and  inca- 
pable of  being  a principle  and  fource  ofa6livity. 
Fads  are  the  fenfible  balls  from  which  we  infer 
our  principles,  the  truth  of  which  appears  in 
the  fatisfadory  explanation  of  fads  which  they 
afford  ; but  fo  far  is  it  from  being  poffible,  that 
any  experiment  Ihould  difcover  this  agent, 

the 
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the  ACTIVE  SUBSTANCE  to 'tlic  fcnfcs,  that  the 
being  difcoverable  by  the ‘fenfes  would  be  itfelf 
a proof  that  the  thing  fo  difcovered  was  not  this 
agent  in  natural  effefts. 

o Hitherto  we  have  fpoken  of  impulfe  in  the 
general  only,  we  are  yet  to  confider  it  as  it 
is  diftinguilhable  into  its  two  forms  of  prelfure 
and  percufEon  (e  123). 

T Prelfure  is  the  impulfe  • that  an  aSive  body 
exerts  upon  another,  with  which  it  is  in  contaft. 
Pulling  may  alfo  come  under  the  head  of  pref- 
fure,  as  a modification  of  it. 

Q Percuflion  is  the  impulfe  that  an  aflive  body 
exerts , on  another  at  the  time  of  coming  in 
contafl  with  it. 

R Or,  they  may  be  thus  diftinguilhed  : Prelfure 
is  the  impulfe  of  a body  having  more  aflivity 
on  another  having  ' lefs,  both  having  equal  ve- 
locities in  the  fame  direflion,  or  both  being  - at 
reft.  Percuflion  is  the  impulfe  of  a body  having 
more  velocity-on  another  having  lefs  in  the  fame 
direflion.  A man  prejfes  a body  that  he  pulhes 
before  him,  both  moving  with  equal  velocities ; 
but  the  man  having  more  aftivity,  or  tending 
to  move  falter  than  the  body.  A Hone  projefted 

percujfes 
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percuffes  or  ftrikes  againft  any  fixed  body,  the 
Hone  having  the  greater  velocity,  before  col- 
lifion. 

It  has  been  fhown  that  impulfe  in  the  general,'  s 
whether  of  preffure  or  percufTion,  produces  a 
flowing  of  the  active  substance'  out  of  the 
agent  into  the  patient,  fo  long  as  the  impulfe 
continues  (r  127). 

This  circumftance  being  common  to  both  t 
modes  of  impulfe,  it  remains  to  invefligate  in 
what  peculiarities  of  the  flow  confift  the  dif- 
ference between  the  two  modes  of  preffure  and 
percufTion. 

Thefe  we  mull  feek  by  attending  to  the  u 
differences  in  the  fads  themfelves. 

Preffure  is  an  impulfe,  which  may  be  con-  x 
tinned  indefinitely,  of  an  adive  body  on  another 
with  which  it  is  in  contad  (p  136);  again,  in 
preffure,  the  velocities  of  agent  and  patient  are 
equal,  that  is,  both  may  be  confidered  as  at 
reft  (136). 

PercufTion  is  an  impulfe,  which  cannot  be  ^ 
continued,  of  a body  at  the  time  of  coming  in 
contad  with  another : alfo,  in  percuffion,  the 

T agent 
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agent  has  more  velocity,  before  collifion,  than 
the  patient ; therefore,  percuflion  is  to  be  con- 
fidered  as  the  aQ  of  a body  in  motion,  and 
prepared  for  its  aflion,  by  its  motion  (r  136). 

2 Since  preffure  is  an  impulfe  .that  may  be  con- 
tinued, the  flowing  of  the  active  substance 
is  continued,  during  the  preffure. 

A Since  in  percuflion  the  impulfe  is  tranfitory, 
the  flowing  of  the  active  substance  is  alfo  of 
ihort  duration. 

B It  follows  from  hence,  that  if  the  fame  quan- 
tity of  motion  be  imparted,  by  a •preflure  of 
fome  continuance,  and  by  a perculfion,  fince, 
in  either  cafe,  'the  fame  quantity  of  active 
SUBSTANCE  will  bc  tranfmittcd  or -flow  from  the 
agent  to  the  patient,  and  in  the  cafe  of  percuflion 

it  will  flow  in  a fliorter  time  ; the  flow  muft  be 

\ 

more  rapid  and  violent  in  percuflion  than  in 
preflure. 

c Since,  during  any  preflure,  the  active  sub- 
stance continually  flows  out  of  the  prefling 
body,  either  that  body  itfelf  mufl:  be  the  fource 
of ‘this 'flow,  or  the  body ‘muft  be  the  channel 
through  which'the-ACTiVE  substance  flows  from 
fome  otherf  ourcc, 

‘ But, 
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But^  it  appears  from  obfervation,  that  a body  o 
does  not  prefs,  unlefs  it  be  fubjeded  to  fome  of 
the  circumftances  or  origins  of  accessory  ac- 
tivity (i  115);  either  the  regular  adion  of 
gravity,  or  fome  accidental  adion,  as  a man’s 
hand,  a bended  fpring.  See. 

Hence  it  appears,  that  a body  preffes  by  means  jg 

of  an  ACCESSORY  ACTIVE  SUBSTANCE  (l  II5), 

entering  from  without  and  paffing  through  the 
body,  and  caufing  it  to  prefs  as  it  is  flowing 
through  it,  in  the  manner  explained  (f  132). 

And  this  alfo  appears,  becaufe  the  preffure  of  e 
a body  is  in  fome  cafes,  as  in  gravity  perpetual. 

For  if  the  active  substance  originated  in  g 
the  prefling  body,  its  quantity  muft  have  fome 
limits,  and,  after  a certain  time,  greater  or  lefs, 
the  ACTIVE  SUBSTANCE  in  any  body  continuing 
to  flow  out  would  be  exhaufted  ; and  before  it 
was  altogether  exhaufted,  it'would  be  continually 
diminiftied,  and  the  prelfure  would  continually 
decreafe  till  it  finally  ceafed  ; but  thefe  do  not 
agree  with  the  fads. 

In  other  cafes  the  time  of  preflure  depends  h 
on  external  circumftances,  and  not  at  all  on  any 
thing  in  the  nature  or  magnitude  of  the  body  ; 

T 2 
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as  when  a man,  or  a fpring,  caufes  a body  to 
prefs ; therefore,  the  bodies,  in  no  cafe,  prefs  by 
an  inherent  activity,  but  by  a fuperadded  one. 

I A percuffing  body,  on  the  contrary,  is  itfelf 
the  fource  of  the  active  substance,  which 
flows  out  of  it  on  collifion. 

K For  a percuffing  body  is  in  motion  previous 
to  percuffion,  and  the  previous  flate  of  motion.^ 
is  neceffary  to  fit  the  body  for  percuffion  (y  137)* 

L Now,  a body  during  motion,  is  not  neceffarily 
fubje6led  to  any  of  the  origins  or  circumflances 
of  acceffory  adivity  (a,  &c.  108) ; aprojeflile,  for 
example,  has  at  the  time  it  received  the  impulfe 
which  made  it  a projeftile,  received  the  active 
SUBSTANCE  from  fome  origin,  as  elaflicity,  or 
animal  volition  ; but  the  body,  flying  from  this 
fource,  has  no  longer  any  connexion  with  it, 
nor  is  fubjeft  to  its  influence.  The  flone  impelled 
by  a man’s  arm,  has  no  longer  any  fubjeflion  to 
the  arm  when  it  is  paffing  through  the  air ; it 
therefore  continues  to  move  by  a retained  and 
inherent  activity. 

M Again,  in  preJfurCy  the  fmaller  of  two  bodies, 
both  at  refl,  may  prefs  more,  becaufe  the  pref- 
fure  depend  not  on  the  bodies ; but  if  two  bodies 


arc 


C 141  ] 

are  jnoving  with  equal  velocities,  the  greateft 
mafs  will  always  have  a proportionally  greater 
capacity  of  percufiTion  ; therefore,  the  percuflion 
is  dependent  on  the  mafs,  and  is  performed  by 
an  inherent  a6livity,  imparted  to  the  body, ' when 
it  was  put  in  motion. 

. It  has  alfo  been  fhown  that  the  motion  of  a n 
body  depends  upon  the  continuance  of  the  ac- 
tive SUBSTANCE  within  the  body  (s  128). 

We  may  diftinguifii  the  ftates  of  the  active  o 
SUBSTANCE,  as  it  is  in  a moving  body,  and  in 
an  impelling  body,  into  the  state  of  f.eten- 
TioN  and  the  flowing  state.  During  mo- 
tion, the  ACTIVE  substance  continues  in  the 
body,  and  this  may  be  called  its  retained 
STATE  ; but  it  is  to  be  obferved,  that  by  retained, 
it  is  not  meant  that  the  active  substance  is 
held  or  confined  by  the  body,  but  only  that  it 
remains  within  it.  In  impulfe,  the  active 
substance  being  paffing  or  flowing  out  of  the 
impelling  body,  this  may  be  called  the  flowing 
STATE  of  the  active  substance.  Here  again 
it  is  to  be  obferved,  that  the  term  flowing  is 
employed  only  to  fignify  the  ftate  of  the  active 
SUBSTANCE  relative  to  the  body;  for  in  both 
ftates  the  active  substance  itfelf  is  moving, 
and  may  be  faid  always  to  flow ; but  in  the  ftate 

of 
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of  retention,  the  containing  body  moves  with  it; 
in  the  flowing  ftate  the  active  suBsxANCiE; 
pafTes  out  of  the  body,  or  flows  through  it. 

p A body  in  motion  has  received  a certain 
quantity  of  accessory  active  substance  from 
the  agent  which  gave  it  motion  ; and  when  it  has 
gotten  out  of  the  reach  of  receiving  any  increafe, 
this  quantity  already  poffefled  continues  in  the 
body,  by  its  own  motion  moving  the  body 
(t  128),  but  remaining  at  reft  in  and  relative  to 
the  body,  as  the  rowers  of  a veffel  which  give 
motion  to  the  veffel,  move  together  with  it, 
but  are  relatively  to  the  parts  of  the  veffel  at 
reft. . 

Q The  moving  body  is  thus  poffcffed,  in  itfelf, 
of  a limited  quantity  of  accessory  active 
substance,  which,  as  it  has  received,  it  can 
part  with  again  ; and  as  it  moves  by  the  prefence 
of  this  fubftance,  fo  when  it  no  longer  pofleffes 
it,  it  ceafes  to  move. 

R Therefore,  when  an  obftacle  is  oppofed  to  a 
body  in  motion,  if  it  be  of  fuch  magnitude  as  to 
receive  no  fenfible  velocity  from  the  blow,  the 
obftacle  will  rob  the  moving  body  of  its  active 
SUBSTANCE;  for  the  obftacle  obftru6ts  the  paf- 
fage  of  the  body,  but  the  active  substance 

freely 
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freely  pervading  all  bodies  pafles  on,  out’ of  the 
body,  now  at  reft,  which  it  before  moved,  and 
enters  the  obftacle. 

Hence  percuftion  is  tranfitory,  becaufe  there  s 
is  no  continued  fupply  of  the  active  sub- 
stance, but ’as  foon  as  all  that  was  in  the  pro- 
je8:ile  has  flowed  out  of  it,  there  is  no  longer 
any  flow,  nor.  does  the  impulfe  continue  any 
donger. 

A prefling  body  at  reft  continually  fuffers  the  t 
ACTIVE  SUBSTANCE  to  flow  through,  and  thus 
■can  never  accumulate  a quantity,  and  never  in- 
creafes  its  own  activity,  fmee  it  parts  with  its 
ACTIVE  SUBSTANCE  as  faft  as  it  receives  it.  , 

But  a body,  when  it  acquires  motion,  has  y 
accumulated  a certain  quantity  of  active  sub- 
stance, which  it  retains.  For  in  order  to  its 
acquiring  motion,  there  is  required  the  abfence 
of  fuch  obftacles  as  might  impede  the  body ; 
that  is,  as  might  ferve  to  receive  and  rob  it  of 
its  active  substance.  ^ Two  circumftances 
therefore,  connected  with  each  other,  go  to  the 
motion.  The  abfence  of  an  obftacle,  and  the 
confequent  retention  of  the  active  substance 
in  the  body  ; from  thefe  the  motion  of  the 
body  ncceflarily  follows  (t  128). 


Therefore, 
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X Therefore,  the  impulfe  of  percuflion  is  the  irrir 
piilfe  of  a body,  which,  having  previoufly  been 
in  motion,  has  obtained  an  accumulation  of 
ACTIVE  SUBSTANCE,  Continuing  or  retained 
within  the  body. 

^ At  the  time  of  the  collifion,  this  accumulated 
quantity  of  active  substance  then  begins  to 
become  a flowing  fubftance  in  the  impinging 
body,  becaufe  then,  and  not  before,  it  begins  to 
efcape  from  that  body  into  the  obftacle. 

z Thefe  then  are  the  feveral  circumftances  of 
the  flow  of  the  active  substance,  on  which 
the  different  fafts  which  chara6lerize  preffure 
and  percuflion  depend,  and  which  ferve  to  ex- 
plain thofe  fads. 

A Percuflion  is,  when  the  active  substance, 
from  a ftate  of  retention,  changes  to  the  flowing 
ftate,  which  is,  when  a body  in  motion  firft  meets 
an  obflacle,'and  the  motion  is  changing  to  an 
impulfe  (y  144). 

B preffure,  is  when  the  change  from  the  flate  of 
retention  to  the  flowing  ftate,  or  from  motion  to 
impulfe,  is  completed,  and  the  flowing  ftate 
adually  exifts. 


The 


C 145  ] 

The  force  or  efficacy  of  percuffion  or  preffure  c 
to  produce  any  effe6l,  confifts  not  in  any  ftate 
or  difpofition  of  the  body  percuffing  or  preffing, 
but  in  the  paffing  of  the  active  substance  out 
of  this  body  into  the  patient,  and  imparting  its 
a6livity  to  the  parts,  or  the  whole  of  thefe  bodies, 
wherever  it  pervades. 

Since  percuffion  confifts  only  in  the  change  of  d 
the  condition  of  the  active  substance  from 
its  retained  to  its  flowing  ftate,  preffure  muft 
fucceed  to  and  terrninate  every  percuffion-;  for 
when  the  active^substance,-  in  an  impinging 
projedile,  has  comnience'd  its  flowing  ftate,  it 
then  goes  on  aftually  to  flow  out  of^the  projec- 
tile ; and  during  this  a8:ual  flow,  -the  body  is 
preffing,  the  percuffion  being  over : but  pro- 
jeftiles  prefsfora  very  fhort  and  almoft  infenfible 
time  after  they  ftrike,  becaufe  they  are  foon 
deprived  of  their  whole  quantity  of  acceffory 
ACTIVE  substance  (r  I42). 

Bodies  falling  by  their  gravity,  afford  a good  ^ 
illuftration  of  both  thefe  ftates.  While  a body 
is  falling  it  continues  expofed  to  the  influence 
of  gravity,  that  is,  it  is  acquiring  active  sub- 
stance, but,  meeting  with  no  obftacle,  the  air 
not  being  here  confidered,  it  parts  with  none, 
or  retains  all  the  active  substance  it  acquires, 

U which 
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which  therefore  accumulates  continually,  and 
increafes  the  celerity  of  the  body  till  it  meets 
with  an  obftacle  or  fupport,  when  the  body,  by 
a percuffion,  fuddenly  parts  with  this  accumulated 
quantity  of  active  substance  ; after  which  it 
continues  to  prefs  downwards,  not  with  the  fame 
vehemence  with  which  it  is  impinged  by  means 
of  its  accumulated  aftivity,  but  with  the  equable 
aftivityof  the  activesubstance  of  gravity  con- 
tinually palling,  through  the  body,  to  the  earth. 

This  fubjeO;  of  impulfe  will  be  further  profe- 
cuted  in  another  place,  and  the  various  fa6ls  of 
preffure  and  percuffion,  -be  more  largely  ex- 
plained. Thus  far,  the  general  principle  eluci- 
dates the  general  fafts : all  impulfe  is,  to 
appearance,  the  aQiion  of  body  at  reft  : thus,  in 
jpreffure,  the  body  is  all  along  at  reft;  in  per- 
cuffion, the  aftion  begins  when  the  motion  begins 
to  be  impeded;  but  aftion  can  never  be  con- 
ceived as  originating  in  quiefcence,  or  as  allied 
to  reft ; and  hence  the  obfcurity  of  all  theory, 
in  regard  to  impulfe,  when  body  alone  is 
confidered  therein  : but  a knowledge  of  the 
unfeen  agent  that  pervades  bodies  and  continually 
moves  through  their  fubftance  while  the  bodies 
are  at  reft,  reconciles  fads  to  reafon,  and  re- 
fleds  a light  upon  the  inquiry,  which  could  never 
have  been  derived  from  experiment. 


CHAP. 


C H7  il 


CHAP.  VI. 

Of  the  ProduSlion  of  Matter  from  its  imma- 
terial Elements. 

I ^ H E origin  of  that  aQivity  in  bodies,  termed  a 
acceflbry  (g  114),  although  not  innate,  is 
no  longer  obfcure,  fince  there  appears  to  be  a 
fubftance  in  nature  effentially  a6live,  uniting 
with  filling,  and  freely  pervading  bodies,  and 
thus  inducing  the  accelfory  aQ:ivities. 

The  varieties  alfo  of  activities  in  bodies,  as  b 
diftinguifhed  into  motion  and  impulfe  (b  122), 
become  obvious  and  familiar,  as  referable  to 
the  prefence  of . the  fame  caufe,  the  active 
SUB  STANCE, under  different  given  circumftances. 

In  the  conceiving  of  thefe  things  there  arifes  no 
difficulty;  the  exiftence  of  the  active  sub- 
stance itfelf  being  once  comprehended,  its 
effects  in  union  with  body,  to  render  it  aCtive,. 
and  make  it  either  move  or  impel,  follow, 
by  a neceffary  confequence,  from  the  conditions 
fuppofed. 

U2 
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c But  it  may  feem  more  difficult  to  comprehend 
that  matter  confifts  of  immaterial  elements ; and 
that  an  unfolid  and  aflive  being  ffiould,  by  any 
modifications  whatever,  become  a folid  and  in- 
aftive  mafs.  ‘This  is  a transformation  that  may, 
to  many,  appear  not  only  problematical  and  dif-^ 
ficult  to  conceive,  but  wholly  impoflible,  and 
implying  contradictions^  abfolutely  and  for  ever 
irreconcilable. 

D But  thefe  difficulties,  which  appear  to  impede 
a tranflation  of  the  fame  fubftance  from  imma- 
terial to  material,  and  reciprocally  from  mate- 
rial to  immaterial,  arife  only  from  erroneous 
preconceived  conceptions  of  the  nature  of 
matter,  and  the  way  in  which  it  differs  from 
immaterial  exiftence  ; and  when  thefe  errors 
are  corrected,  the  difficulty  is  removed. 

j.  If  the  nature  of  matter  be  a pure  and  effential 
inertiay  an  abfolute  privation  of  aCtive  qualities ; 
if  it  be,  in  every  view,  both  as  a whole,  and  in 
ts  parts,  in  itfelf,  and  in  its  elements  inaClive  ; 
without  doubt  it  will  follow  that  a fubftance 
immaterial  and  effentially  aClive  can  never  by 
any  modification  become  matter;  fuch  fubftance, 
and  matter,  can  only  be  conceived  of,  as  beings 
wholly  unrelated  ; without  any  common  pro- 
perty, without  any  intelligible  means  of  union, 

of 


[ »49  ] 

of  attachment,  of  mutual  influence,  feparated  to  * 
our  conceptions  by  an  immeafurable,diftance  5 and 
their  a6lual  or  fuppofed  union  in  man's  nature, 
as  a perpetual  miracle. 

But  the  nature  of  matter  conceived,  as  it  is,  r 
at  once  aftive  and  inert,  gives  it  a relation  to 
immaterial  natures,  by  which  the  connexion, 
transformation,  arid  union  of  the  two,  may  alfo 
readily  be  conceived. 

When  we  no  longer  confider  the  folidity  of  g 
matter,  as  an  inaftive  repletion  of  fpace  with  an 
unknown  fubftratum,  fubftance,  or  elTence ; 
with  parts  held  together,  in  a manner  incompre- 
henfible,  without  a5lion  ; hard,  impenetrable, 
and  refilling  power,  but  itfelf  without  power; 
when  in  the  room  of  thefe  incongruous  ideas, 
and  this  contradiftory  language  we  fubftitute  an 
idea  of  matter  as  being  compofed  of  aQive 
elements,  by  their  own  aftivity  forming  attach- 
ments, exifting  in  union,  and  refilling  reparation; 
and  by  the  reciprocal  and  equal  contrariety  of 
thefe  activities,  every  union,  thus  formed,  re- 
maining in  an  equilibrium,  and  becoming  in- 
aClive.  This  view  of  matter  affords  us  an  eafy 
folution  of  a problem,  which,  upon  the  other, 
would  have  been  for  ever,  as  hitherto,  inex- 
plicable. 

Confidering 


H Confidering  it  therefore,  as  a truth  already 
demonftrated,  that  the  active  substance  is 
the  elementary  principle,  effence,  or  fubftratum 
of  matter ; fince  thefe  elements,  and  thefe  alone 
refult  from  a decompofition,  aftual  or  ideal  of 
matter ; it  is  here  to  be  inquired  the  manner  how 
thefe  elements  form  their  compound,  and  by 
what  modification  the  active  substance,  re- 
taining its  own  nature  and  effential  properties, 
continuing  immaterial,  unfolid,  and  adive,  puts 
on  at  the  fame  time  the  form  of  matter,  and  be- 

■r  comes  material,  folid,  and  inert. 

i 

I : J am  well  aware  that  not  only  the  common 
prejudices  of  mankind,  but  even  thofe  of  phi- 
lofopbers,  of  almoft  every  defcription,  will 
militate  ftrongly  againft  the  very  principle  of  the 
inveftigation  here  propofed. 

K The  produQion  of  matter,  out  of  another 
fpecies  of  being,  mot  material,  is,  as  far  as  I 
know,  a problem  in  philofophy  altogether  new, 
and  which,  fo  far  from  having  been  already  folved, 
has  never  yet  been  propofed. 

L In  all  men's  refearches,  analyfes,  and  divifions 
on  the  fubjed'  of  bodies,,  matter  has  been  con- 
lidered  as  the  firft  genus.  Neither  chemiftry 
by  its  experimental,  nor  metaphyfics  by  its  ra- 
tional 
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tional  inveftigations,  have  ever,  prOpofed  any 
higher  object  than  to  difcover  thofe  moft  fimple 
parts  of  matter,  which  are  the  bafis  of  its  com- 
pound varieties.'  Nor  was  it  ever  conceived  that 
thefe  fimple  parts,  or  that  the  general  idea  of  matter 
itfelf,abftra6led  from  its  various  modifications  and 
fpecies,  was  yet  a compound  derivative  being, 
refolvable  into  a more  fimple  effence,  and  to  be 
traced  to  a more  remote  origin  in  the  feries  of 
natural  caufes  and  effefts. 

But  if  any  one  examines  the  grounds  on  which  h 
he  concludes  matter  to  be  an  original  being, 
underived  from  any  prior  exiftence  (except  the  - 
tiRST  EFFICIENT  cause);  and  wlierein  is  the 
impolTibility  of  conceiving  matter  to  be  formed, 
by  natural  means,  out  of  an  immaterial  fubflance, 
he  will  probably  find  thefe  notions  to  have  no 
other  foundation  than  prejudice  ; a prejudice 
indeed  fo  early,  implanted,  and  fo  deeply 
rooted,  as  to  influence  the  mind  like  the  clearefl 
demonflration  or  moft  evident  truth. 

- Almoft  all  philofophers  have  agreed  that  there 
is  between  material  and  immaterial  beings, 
fo  wide  a chafm,  fo  perfeft  a difcontinuity,  fo 
total  a deprivation  of  connexion,  fimilitude  or 
common  properties,  that  no  chain  of  reafoning 
could  ever  lead  the  mind  from  one  to  the  other. 


or 
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or  enable  it  to  conceive  of  any  relation  or  mu- 
tual intercourfe  between  them.  Hence,  although 
moft  fpecies  of  bodies  underwent  an  analyfis, 
matter  itfelf  was  never  conceived  of  as  a fubjeft 
- of  decompofition,  or  as  a compound  confiding  of 
principles  more  fimple  than  itfelf. 

o When  any  compound  is  refolved  into  its 
component  principles,  thofe  principles  have 
feparately  each  a different  nature  from  the 
compound  which  they  form  when  united,  and 
require  each  to  be  marked  by  a different  name. 

p We  mufl  be  careful  here  to  difcriminate  be- 
tween the  divifion  of  wholes  into  parts,  and  the 
reparation  of  compounds  into  principles ; a half, 
fourth,  tenth,  or  any  fra6lional  part,  has  the 
fame  nature  with  the  whole  and  differs  only  in 
quantity  ; for  this  fort  of  divifion  has  no  refpeB: 
to  the  qualities  of  things,  but  to  their  relative 
quantities  only.  But  when  a certain  nature  or 
quality  belonging  to  any  body,  is  produced  from 
the  union  of  feveral  other  bodies,  each  of 
different  qualities,  here  arife  a ground  of  divi- 
fion  of  a different  fort,  which  has  no  regard  to 
quantities,  wholes,  or  parts,  but  merely  to  the 
qualities  of  things  ; and  when  a fingle  fubflance 
refults  from  an  union  of  two  or  more,  the  fepa- 
ration  of  thofe  things,  thus  united,  reproduces 

the 
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the  original  and  feparate  fubftances,  while  it  de- 
ftroys  the  compound,  which  exifted  only  in  their 
union.  Wine,  e.  gr,  is  a compound  liquor,  pro- 
duced from  an  union  of  feveral  other  things, 
neither  of  which,  of  themfelves,  are  wine.  On 
diftillation,  a pure  fpirit,  water,  and  earth,  are 
found  to  have  been  united  in  the  compound  wine. 
The  feparation  of  thefe  deftroys  the  wine,  and 
gives  rife  to  the  diftin61:  exiftence  of  the  fpirit, 
earth,  and  water.  The  feparation  of  thefe  is  al- 
together different  from  a divihon  of  the  wine,  as 
it  refpefts  quantity;  for  we  may  divide  a portion 
of  wine  indefinitely  into  fmaller  quantities, 
while  each  divided  portion  fhall  ftill  be  wine, 
becaufe  it  retains  in  union  the  three  prin- 
ciples, water,  fpirit,  and  earth. 

We  may,  therefore,  to  preferve  thefe  different  Q 
forts  of  divifions  diftinB:,  call  the  divifion  that 
has  refpe6l  merely  to  quantity,  a feparation  of 
parts  ; the  other,  which  has  refpe8:  to  qualities,  a 
I feparation  of  principles  or  elements  ; thofe  more 
Ample  things,  which  by  union  form  a more  com- 
pound, being  ufually  denominated  the  principles 
! or  elements  of  the  compound. 

The  latter  of  thefe  methods  of  divifion  anfwers  r 
alfo  to  the  terms  analyfis,  refolution,  or  decom- 
pofition,  And  this^  chemiflry  pra6lically  applies 
‘ ■ X t9 
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to  particular  genera  or  fpecies  of  bodies,  as 
minerals,  vegetables,  fpirit,  oil,  falts,  &c.  to 
difcover  the  more  fimple  principles  of  thefe 
compounds,  and  1 again  to  thofe  principles,  as 
themfelves  compounds,  to  arrive  at  their  prin- 
ciples. Bui  to  matter  in  the  general,  as  a folid 
extended  fubftance,  not  diftinguifhed  into  this  or 
that  particular  kind,  this  fort  of  anylyfis  has 
never,  that  I know  of,  been  applied.  Matter  has 
been  conceived  as  being  capable  of  a divifion 
only  into  parts  continually  lefs  and  lefs,  each 
part  ftill  being  matter,  but  not  of  a decompo^ 
fition  into  principles  of  a different  nature  from 
matter. 

If  we  confider  matter  in  its  general  nature,  as 
a compound  formed  of  more  fimple  elements 
(h  150),  thefe  elements  muft  differ  from  matter 
as  the  elements  of  wine,  fpirit,  earth,  and 
water,  differ  from  wine.  Thefe  have  not  the 
qualities  of  wine^  and  therefore  do  not  anfwer 
to  the  definition  of  the  term  wine ; fo  in 
like  manner  the  feparate  elements  of  matter,  if 
there  be  any  fuch,  cannot  anfwer  to  the  defi- 
nition of  matter  ; they  cannot  fcparately  have 
the  properties  of  matter,  becaufe  thefe  pro- 
perties arife  from  their  union  only  : thefe 
elements  therefore  cannot  be  matter,  and,  not 
being  matter,  mull  neceffarily  be  immaterial. 

Since 
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Since  therefore  an  analyfis  of  matter  riiuft 
needs  have  led  to  this  conclufion,  that  matter  was 
compofed  of  elements  or  principles,  which  were 
immaterial,  and  this  conclufion  again  would 
neceffarily  have  eftablifhed  a relation  between 
material  and  immaterial  being,  dire8:ly  contrary 
to  the  powerful  prejudices  entertained,  that  this 
relation  was  utterly  impoffible,  this  precon- 
ceived error  flood  in  the  way,  as  an  effe6lual 
-barrier  againfl  fuch  an  inveftigation,  and  pre- 
cluded in  the  very  outlet,  every  advance  in  this 
path,  towards  any  further  difcovery  of  truth* 

It  would  not  perhaps  be  difficult  to  trace  the  u 
origin  of  this  prejudice,  in  certain  religious  hy- 
pothefes.  Pious  men,  being  defirous  to  exalt  the 
fpiritual  nature  of  the  human  foul,  and  philo- 
fophy  having  taught  them  that  matter  was  inert, 
dead,  lumpiffi,  periffiable ; they  thought  they 
could  no  way  dignify  the  mind  fo  much  as  by 
denying  to  it  every  property  .belonging  to  body^ 
and  difclaiming  all  relation  to  it.  When,  how- 
ever, philofophy  fhall  have  more  juflly  developed 
the  nature  of  corporeal  being,  and  afferted  its 
higher  dignity,  it  may  no  longer  be  thought 
unworthy  or  incapable  of  a relation  to  mind, 
and  immaterial  beings,  and  of  an  union  with 
them. 

k 2 
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It  is,  however,  not  a little  remarkable  that  this 
opinion  bf  the  diftin6l  and  irreconcilable  natures 
of  body  and  mind  could  fo  long  have  fubfifted, 
and  fo  generally  have  obtained,  in  contradi6lion 
to  the  moft  obvious  fa8:  -that  ever  prefented 
itfelf  as  a guide  to  truth,  the  aftual  and  inti- 
mate union  of  our  own  minds  and  bodies  ; and 
that  men  fhould,  contrary  to  all  juft  methods 
of  inveftigation,  deem  a perpetual  occurrence 
in  ihc  uniform  order  of  nature,  a conftant  mi- 
racle and  violation  of  nature’s  laws,  becaufc 
not  reconcilable  to  their  hypothefes,  when  they 
ought  rather,  laying  afide  hypothefes,  to  have 
confidered  this  very  fafl  as  part  of  the  general 
fyftem  from  which  the  laws  of  nature  were  to  be 
learned. 

This  analyfis  of  matter,  has  been  done  in  the 
firft  part  of  this  work,  and  the  refult  has  been, 
as  it  muft  be  in' every  refolution  of  a compound 
into  its  elements,  that  the  elements  are  of  a 
different  nature  from  the  compound ; and  con- 
fequently  that  the  elements  of  matter  are  not  of 
the  nature  of  matter,  but  immateriaL 

By  immaterial,  I mean  here,  and  wherever  I 
life  the  term,  only  to  exclude  from  a being 
the  properties  which  conftitute  matter,  but  not 
to  affert  any  pofitive  qualities  of  that  being ; 

there 
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there  may  be  as  great  diverfities,  for  aught  we 
know,  among  immaterial  fubftances,  as  among 
material  ones,  although  we  have  not  names  or 
ideas  of  many  of  thofe  diverfities. 

In  confidering  matter  as  porous,  we  concluded  a 
that  there  muft  be  an  ultimatum  of  porofity,  or 
certain  parts  void  of  pore,  which  muft  be  confi- 
dered  as  primary  parts  or  atoms,  whofe  imper- 
fe6l  continuity  forms  the  primary  and  fmalleft 
pores. 

It  is  generally  agreed  that  all  fenfible  mafles  b 
of  matter  are  porous,  that  is,  are  compofed  of 
a number  of  the  imporous  parts  (a  157),  each 
individually,  too  fmall  to  excite  any  fenfation, 
adhering  at  certain  points  only,  and  at  other 
points  difcontinuous. 

There  are,  therefore,  two  diftinfl  fafts  in  ^ 
every  fenfible  mafs  of  matter,  the  produftion  of 
which  we  fhall  examine  feparately,  in  the  order 
of  their  occurrence  ; firfl,  the  formation  of  a 
primary  and  imporous  atom,  or  the  moft  fimple 
portion  of  mMttifecondlyy  the  union  of  thefe 
atoms,  fo  as  to  form  larger,  and  at  length  fen- 
fible mafles  : this  latter  efle6l  is  commonly  called 
cohefion,  and  this  word  by  fome  may  be  thought 
to  explain  fomething  of  the  fa8:  j but  to  fay  that 

the 
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the  parts  of  bodies  ftick  together  by  cohefion  Is 
only  to  inform  us  that  the  parts  of  bodies  ftick 
together  by  (licking  together. 

D It  is  proper  here,  previoufly  to  entering  upon 
the  inquiry  how  the  primary  atoms  are  formed, 

^ • to  recall  the  reader's  attention  to  what  has  been 
faid  refpe6ling  their  nature,  and  in  what  refpe6ts 
the  atoms  which  are  here  confidered  as  the  mod 
ftmple  parts  of  bodies,  differ  from  thofe  which, 
are  exhibited  to  our  imagination  in  the  modern 
philofophy. 

E The  atoms  of  the  modern  philofophy  are  con- 
ceived to  have  an  extenfion,  never  precifely 
afftgned,  but  in  fome  finite  relation  lefs  than  the 
lead  vilible  magnitude. 

p Thefe  atoms  are  fuppofed  to  have  the  greateft 
poffible  folidity  ; and  this  folidity  is  thought  to 
confift  in  a fulnefs  of  the  extenfion  of  the  atom, 
in  fuch  fort,  that  being  full,  that  fame  extenfion 
cannot  poflibly  receive  more  ; but  if  we  a(k,  of 
what  the  extenfion  of  the  atom  is  full,  that  is,  in 
other  words,  what  makes  the  atom  folid  and 
makes  it  matter;  this  the  modern  philofophy 
does  not  teach.  It  is  faid  to  be  very  hard,  fo 
hard  as  never  to  be  broken  by  any  force  ; but 
what  makes  it  hard,  or  prevents  its  breaking  is 

not 
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not  determined.  It  is  faid  to  be  ina6live,  and 
this  inactivity  is  faid  to  confift  in  a tendency  to 
perfevere  in  either  ftate,  of  reft,  or  uniform, 
rectilineal  motion,  which  it  at  any  time  may 
happen  to  be  in;  that  is,  it  may  be  either  diquiefcent 
inactivity,  or  a motive  inactivity,  as  accident 
determines  ; and  this  inactivity,  thus  explained, 
is  fuppofed  to  belong  to  the  whole  atom  collec- 
tively, and  to  every  part  diftinCtly,  if  parts  are 
diftinguifhed  in  it. 

This  idea  of  a fulnefs  which  refifts,  becaufe,  g 
being  full,  the  extenfion  fo  filled  can  admit  of 
no  increafe  of  fubftance,  appears  to  be  founded 
upon  an  erroneous  notion  of  fulnefs ; the  ful- 
nefs of  any  extenfion  does  not  imply  the  exclufion 
of  new  fubftance  from  entering  the  fame  place 
already  full.  For  fulnefs  does  not  imply  refift- 
ence,  becaufe  refiftence.is  aCtion,  but  fulnefs  is 
not  action.  If  a place  be  full,  no  part  of  the 
place  is  without  the  filling  fubftance,  or,  the  filling 
fubftance  is  prefent  in  every  part  of  a place  which 
it  fills.  But  a fubftance  which  fills  a given  ex- 
tenfion may  be  more  or  lefs  denfe  ; for  if  a fub- 
ftance can  exift  lefs  denfe  than  another  fubftance, 
there  can  be  no  reafon  why  this  fubftance,  of  lefs 
denfity,  ftiould  not  be  prefent  in  every  fart  of  a 
given  extenfion  ; • but  if  prefent  in  every  part, 
there  is  no  void  or  interftice,  and  the  exten- 
fion 
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fion  IS  filled  with  the  lefs  denfe  fubftance.  Then 
fince,  alfo,  a more  denfe  fubftance  may  exift, 
this  may  alfo  fill  an  equal  extenfion,  and  the 
given  extenfion  filled  with  a fubftance  more 
denfe,  contains  more,  than  when  filled  with  a lefs 
denfe  fubftance  ; for  although  in  both  inftances 
every  part  of  each  extenfion  has  the  fubftance 
prefent,  yet  every  equal  part  has  lefs  of  the  lefs 
denfe  fubftance,  confequently,  that  whole  ex^. 
tenfion  contains  lefsy  which  contains  the  lefs 
denfe  fubftance. 

H Hence  an  extenfion  full  of  a fubftance,  may 
receive  morey  by  the  addition  increafing  the 
denfity  of  the  filling' fubftance, 

I But  that  we  may  fee  how  errors,  in  like  man- 
ner with  truths,  ferve  mutually  to  each  other’s 
fupport,  we  muft  obferve  that  the  term  denfity 
has  been  perverted  from  its  fimple  and  familiar 
acceptation,  and  adapted  to  the  purpofes  of  a 
theory,  at  the  expence  of  reafon  and  nature. 
Denfity,  in  its  common  and  juft  fignihcation, 
imports  that  relation  which  arifea  from  a varia- 
tion of  the  quantity  of  a fubftance  in  a given 
magnitude ; thus  if  A,  in  a cubic  inch,  contains 
twice  the  quantity  of  B in  the  fame  magnitude, 
A has  double  the  denfity  of  B ; but  in  the  ufage 
of  the  modern  philofophy,  denfity  is  made  to 

fignify 
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lignify  the  greater  or  lefs  porofity  of  a body, 
and  is  in  fine  not  at  all  different  from  porofity. 
But  the  better  to  difguife  this  fallacy,  the  lan- 
guage employed  on  this  fubjeQ  avails  itfelf  of 
the  imperfection  of  our  fenfes,  and  fubftitutes 
apparent  and  falfe  magnitude,  for  aClual  and 
true.  The  true  meafure  of  a fabric,  or  a machine, 
is  the  extent  of  its  boundaries,  becaufe  the  fpaces 
within  arife  from  thofe  diftances  of  parts  which 
properly  belong  to  the  objeCl;  but  in  meafuring 
a body,  the  true  magnitude  is  the  pure  extent 
of  folid  parts;  for  the  internal  vacuities,  though 
they  go  to  form  a houfe,  do  not  go  to  form 
matter;  the  folid  parts  only,  and  not  the  va- 
cuities, are  matter.  The  commbn  meafure  of 
bodies  comprehends  a great  quantity  of  invifible 
pore,  that  is  a great  extent  of  vacuity,  and  is, 
therefore,  though  the  apparenty  a falfe  meafure 
of  the  extent  of  folid  matter.  i To  obtain  the  true 
magnitude  of  a mafs  of  matter,  the  extent  of 
pore  muft  be  taken  from  the  meafure  of  the 
whole  body,  which  is  interfeCled  by  pores.  Now 
if,  of  two  bodies,  A be  more  porous  than  B, 
philofophers  will  fay  A is  lefs  denfe  than  B,  be- 
caufe in  equal  magnitudes  of  each  ; ex,  gr,  a 
cubic  inch,  A having  more  pore  will  have  lefs 
matter;  and  to  have  lefs  matter  in  an  equal  mag- 
nitude, is  to  be  lefs  denfe.  But  the  truth  is, 
that  a cubic  inch  of  A is  not  an  equal  magnitude 
Y of 


ot matter  with  a cubic  inch  of  B ; A having  more 
void  within  its  limits,  has  lefs  extent  of  matter 
than  B,  and,  therefore,  ought  to  have  lefs  quantity 
to  be  equal  in  denfity.  To  obtain  the  true 
denfity,  we  muft  have  the  quantity  of  matter  in  a 
known  extent  of  pure  Mid y and  only  as  this  quan- 
tity varies,  denfities  are  different. 

Solidity,  faid  thus  to  confift  in  a fulnefs  of  a 
thing  unconceived ; to  have  a hardnefs,  the  man- 
ner or  caufe  of  which  is  unknown;  to  have  an 
ina6livity  participating  of  fuch  different  natures, 
as  motion  and  reff,  is  a very  obfcure  idea;  and 
we  have  fhewn  that  this  idea  cannot  be  conform- 
able to  nature  and  fa6f,  which  prefent  us  ob- 
obvioufly  with  a very  different  one. 

We  have  flrewn  that  folidity  confifts  in  the 
prefence  of  a fubflance  which  excludes  other 
fubftances  from  the  place  it  occupies,  ’ not  by 
'filling  the  place,  but  by  acting  on  that  which  it 
excludes ; that  this  aftion  conflitutes  refiftence, 
whether  to  being  penetrated,  or  broken;  that  in- 
aftivity  belongs  only  to  any  folid  taken  as  a collec- 
tive whole,  but  that  all  the  parts,  confidered 
feparately,  poffefs  adivity  ; that  the  inadivity  of 
which  we  fpeak,  and  which  we  reftrid  to  the 
coliedive  whole,  but  deny  to  the  component 
parts  of  a folid,  is  not  to  be  underftood,  like 
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the  inactivity  of  the  modern  philofophy,  as  im- 
plying a tendency  to  perfevere  in  any  prefent 
ftate,  of  motion,  or  of  reft,  but  as  a privation  of 
all  tendency,  and  a reft  confequent  of  that  pri- 
vation, except  inafmuch  as  extraneous  aCtivixies 
are  fuperinduced. 

This  being  our  idea  of  folidity,  we  conceive 
of  an  atom  as  the  ieaft  folid  whole,  as  the  leaft 
extenfion  in  which  an  adive  being  is  prefent 
under  the  conditions  above  defcribed  ; that  is, 
aCling  fo  as  to  exclude  other  beings,  fo  as  to 
preferve  its  own  figure  and  dimenfions  from 
change,  and  by  thefe  two  aCtions,  preferving 
itfelf  folid,  and  hard,  and  fo  as  by  the  equality 
of  contrary  aClions  to  render  the  whole  in- 
aClive. 

An  atom  being  confidered  as  the  leaft  folid 
whole.  If  feveral  atoms  ftick  together  by  any 
means,  they  will  make  a larger  mafs ; but  in 
this  adhefion  it  is  eafy  to  conceive  that  without  a 
peculiarity  of  figure  and  arrangement  the  atoms 
will  not  come  in  contaCl  in  all  points  mutually  ; 
fo  that  in  a mafs  formed  of  feveral  atoms  there 
may  be  interfaces  between  them,  in  which  inter- 
ftices  there  is  nothing  aClive,  and  which  therefore 
may  be  eafily  penetrated,  and  thefe  interftices 
are  called  pores. 

Y2 
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o Conformably  to  the  foregoing  ideas,  the  fol- 
lowing definitions  may  now  be  given, 

j)  Solidity  iSTHE  resu  lt  of  those  actions 

AMONG  THE  PARTS  OF  ANY  WHOLE,  WHEREBY 
THE  UNITY  OF  THE  WHOLE  IS  PRESERVED 
WITHIN  ITSELF. 

Several  uncohering  things  may  be  united  by 
an  external  band;  this  does  not  conllitute  thefe 
one  folid,  it  may  be  one  bundle ; but  if  feveral 
things  cohere  and  have  a unity  ,preferved  within 
themfelves,  they  become  one  folid. 

Q An  atom  is  THE  LEAST  AND  MOST  SIMPLE 
SOLID, 

^ Having  thus  brought  into  view  the  nature  of 
an  atom,  in  order  to  prepare  us  to  inveftigate  its 
formation,  and  this  nature  appearing  to  confift 
in  aftivity  and  mutual  aftions  of  parts,  we  muft 
now  alfo  recall  attention  to  what  has  been  fhewn 
concerning  aftivity  and  aftion, 

s By  a&ivity  is  meant  whatever  has  a difpofition 
to  motion  ; by  ina^ivity  whatever  has  no  difpofi- 
tion to  motion.  Bodies  have  been  Ihewn  to  be 
aBive  in  two  forms,  aBual  motion,  and  a meer 
tendency  to  motion,  as  in  impulfe  ; but  the 
ACTIVE  SUBSTANCE  has  been  (hewn  to  have 

but 
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but  one  manner  of  aftivity,  that  is,  by  its  mo-' 
tion,  becaufe  it  is  incapable  of  impulfe  ; and 
there  can  be  no  a6livity  in  a perfe6l  reft,  void  of 
any  tendency  to  motion;  therefore  the  active 
SUBSTANCE  movcs  as  much  as  it  is  a61;ive. 

Therefore  we  may  fpeak  indifferently  of  the  t 
motion^  or  of  the  a^ivity  of  the  active  sub- 
stance, as  fignifying  the  fame  thing  ; for  it  is  • 
a^ive  inafmuch  as  it  moveSy  and  it  moves  inafmuch 
as  it  is  a8:ive,  and  the  quantity  of  the  motion  is 
proportional  always  to  the  aBivity\  and  again, 
converfely,  the  quantity  of  activity  is  propor- 
tional to  the  motion. 

All  the  foregoing  things  relative  to  folidity,  u 
atoms,  and  aftivity,  being  fuppofed,  the  follow- 
ing problem  is  required  to  be  folved  : 


To  EXPLAIN  the  formation  OF  AN  ATOM 
OUT  OF  THE  IMMATERIAL  ACTIVE  SUB-  X 
STANCE, 

Whatever  portion  of  the  active  substance 
is  given  to  form  an  atom,  the  followings  things  y 
are  neceflary  to  be  united  in  fuch  portion  of 
active  substance. 


Fir  ft. 
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z Firft,  it  muft  in  fome  refped  continually  move 
(o  106),  for  otherwife  it  would  lofe  its  nature 
and  ceafe  to  be  aflive. 

A Secondly,  it  muft  alfo,  in  fome  other  refpefl, 
be  at  reft,  for  otherwife  it  could  not  form  an  in- 
aftive  atom. 

B Thirdly,  it  muft  preferve  a unity  within  itfelf, 
by  acting  fo  as  to  refill  whatever  tends  to  deftroy 
its  unity  (p,  o 164). 

c The  two  ,firft  requifites  can  only  be  united  in 
a rotation  of  the  portion  of  active  substance 
about  a centre  or  axis  at  reft.  By  fuch  a motion 
all  the  parts  of  the  fubftance  fucceflively  occupy 
different  places  in  the  orbit  of  rotation,  and 
therefore  move;  but  the  centre  round  which  they 
revolve  being  at  reft,  the  whole  portion  is  alfo  at 
reft;  and  thus  the  portion  is  at  once  moving  and 
quiefcent  as  is  required. 

D Nor  will  any  other  motion  than  this  anfwer 
to  the  requifites  given  ; for  if  all  the  parts  move, 
as  by  the  firft  requifite,  and  do  not  revolve  about 
a quiefcent  centre,  the  centre,  not  being  quief- 
cent, muft  move  together  with  ail  the  parts,  and 
the  whole  will  move,  not  only  in  its  parts,  but 
as  a colleQive  whole,  and  cannot  therefore  be 
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in  fome  refpeft,  at  reft,  as  the  fecond  requifite  « 
makes  neceflary. 

The  fame  kind  of  motion  will  alfo  fulfil  the  ^ 
terms  of  the  third  requifite.  For  a fubftance 
having  a revolving  motion  around  its  own  centre, 
preferves  its  unity  by  reafon  of  all  the  parts  pre- 
ferving  the  fame  relation  to  the  centre  ; and  fur- 
ther, a motion  of  the  active'^  substance  about 
a centre  or  axis,  will  be  an  aftivity  in  the  fame 
orbit  (t  165),  which  will  aft  upon  and  refill 
whatever  lhall  interfere  to  oppofe  this  aftivity, 
or  deftroy  the  unity  of  the  fphere,  by  diverting 
the  courfe  of  the  revolving  motions. 

The  aftivity  or  motion  of  a portion  of  active  ^ 
SUBSTANCE  about  a-centre,  will,  therefore,  give 
folidity  to  fuch  portion,  for  it  will  give  it  unity 
and  refiftence,  and  in  a manner  tie  together  all 
the  parts,  forming  them  into  one  mafs  about 
their  common  centre ; for  they  move  or  are 
aftive  not  towards  the  centre,  in  which  cafe  they 
would  be  toft  in  non-extenfion ; nor  from  the 
centre,  where  they  would  diflipate  in  boundlefs 
fpace  ; but  about  the  centre,  preferving  the  fame 
limits  of  extenfion  ; and  being  in  this  way  ac- 
tive, they  in  this  way  refill  any  other  aftivity 
oppofed  to  them,  that  is,  they  refill  any  aftion 

which 
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which  tends  to  penetrate  or  divide  this  fphere  of 
revolving  adivity.  ' 

G Therefore,  fince  any  portion  of  active  sub- 
stance does,  by  revolving  about  a centre,  be- 
come an  united,  refilling,  and  quiefcent  whole. 
The  fmalleft  portions  of  the  active  sub- 
stance which  have  fuch  motions,  will  become 
atoms,  or  make  the  fmalleft  portions  of  matter 
(s  164). 

Since,  therefore,  anatom  is  aQually  formed  out 
of  the  active  substance  by  fome  certain  mo- 
dification of  its  aflivityj  and  fince  the  modifi- 
cation above  defcribed,  or  a revolving  motion 
about  an  axis  will  produce  an  atom,  and  no 
other  modification  whatever  will  ferve  this  pur- 
pofe  ; it  is  a juft  inference  from  thefe,  that  the 
ACTIVE  substance  docs  in  certain  cafes  and  in 
fmall  portions,  aflume  revolving  motions,  each 
portion  about  its  proper  centre  ; and  that  thefe 
portions  do  by  thefe  modifications  of  their  mo- 
tions become  corporeal  atoms. 

X For  the  admiffion  of  any  fafl  implies,  alfo, 
the  admiffion  as  a fa6l,  of  whatever  is  neceffary 
to  the  former;  and  that  is  neceftary  to  any 
faO:,  which  will  alone  ferve  to  explain  it : no\V 
refiftence  can  be  explained  only  by  aftion,  and 
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affion  can  be  explained  by  tb'e  itiotion  of  an 
aftive  being  alone ; and  the  rehftence  on  all 
fides^of  an  extenfioh-'  fuch  as  a folTd  body,  can 
be  explained  only  by  an  aQion  oh  all  fides ; and 
an  a6lion  on  all  fides  can  be  explained  only  by  a 
motion  of  an  a6live  being  circumfcribing  on  all 
fides,  the  extehfion  which'  refifts  on  all  fides  ; 
and  the  quiefcence  of  this  refiflihg.  extenfion, 
cannot!  be  explained  but-  by  this  circumfcribing 
mofioh' being  equal  and’cohtrary  on  the  oppofite 
points  of  its  motion ; that  is,  in  effeft,  by  re- 
volving in' a fphere,  about  a centre,  which  centre, 
fo  far  as  its  own'revolving  motions  are  concerned, 
is  at  reft.  Such  a modification  of  the  active 
SUBSTANCE  being,  therefore,  necefl’ary  to  the 
cxiftence  of  an  atom,’  or  of  any  folid  mafs^  mufl 
be  admitted  as  matter  of  fa6t  upon  inference, 
•becaufe  neceffary  to  a fa6t  afcertairied  upon, 
fenfible  teftimony. 

Nor  do  I conceive  this  proof  to  be  in  its  na-  j- 
ture  at  all  imperfefl,  or  to  fall  fhoft  of  dem'ori- 
ftration  : but  if  any  one  will  fefufe  it,  it  will  be 
neceffary  for  him  to  fhbw,  either,'  that  the 
explanation  offered  is  not  fufficient,  or  that 
fome  other  explanation  may  ferve  equally  well. 

We  may  now  alfb  explain  what  at  firfl  may  l 
have  appeared  £ paradox^;  how  the  active 
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SUBSTANCE,  retaining  its  own  nature' and  effen- 
tial  properties,  continuing  immaterial,  unfolid, 
and  a6live,  puts  on  at  the  fame  dme  the  form  of 
matter,  and  becomes  material,  folid,  and  inert 
(h  150).  A fphere  of  revolving  active  sub- 
stance, as  it  revolves  continually  about  a centre, 
and  as  parts  of  the  fubftance,  are  confidered  as 
fucceffively  paffing  through  every  point  in  the 
orbit;  confidered  thus,  in  its  parts,  and  in  its 
motions,  it  is  active  substance,  immaterial, 
and  unfolid ; but  the  whole  fphere,  confidered 
unitically,  colleflively,  and  as  quiefcent,  is,  in 
this  point  of  view,  a folid  atom,  material,  and 
inert. 

M Whether  every  reader  will  poffefs  himfelf 
clearly  and  fully  of  my  idea  I know  nof:  I have 
endeavoured  as  much  as  poflible  to  divefl  it  of 
the  obfcurity  apt  to  attend  abflrafled  reafonings; 
and  I believe,  but  little  difficulty  will  arife  to 
any  intelligent  mind,  except  fuch,  who,  in  their 
affociations  of  ideas,  and  acceptation  of  terms, 
have  already,  for  a length  of  time,  been  habi- 
tuated to  a ufage  foreign  to  that  herein  adopted. 

r 

N It  is  proper  here  to  notice,  that  the  fimplc 
caufe,  a reviving  motion  round  a centre,  pro- 
duces the  t^fold  effe6l,  refiflence  and  reft,  or 
folidity  and  inertia,  agreeable  to  the  order  of 

nature 
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nature  in  other  cafes,  which  is  always  to  derive 
more  complicated  effefts  from  more  fimple 
caufes  ; but  the  modern  philofophy,  in  its  prin- 
ciples, violates  this  order,  inafmuch  as  it  requires 
two  caufes,  vis  impressa  and  vis  iNERTiiE,  to 
motion,  a fimple  effed. 

The  relation  between  the  active  substance  o 
which  forms  an  atom,  and  the  atom,  may  be 
aptly  refembled  to  the  relation  between  a line 
and  a circle. 

The  motion  of  a point  generates  a line  ; a line  p 
may  therefore  reprefent  the  motion  by  which  it 
is  generated.  If  the  motion  of  the  point  de-  ' 
feribes  a part  of  the  periphery  of  a circle,  the 
1 periphery  being  completed,  the  moveable  point 
has  returned  to  the  fame  fituation  from  which  it 
departed.  The  line  being  fuppofed  to  reprefent 
the  motion  by  which  it  was  formed,  does  this  by 
the  quantity  of  the  diftance  to  which  its  extremity 
has  elongated  from  fhe  point  of  departure. 

The  linei  while  it  is  deferibing  half  the  peri-  q 
phery,  continues  to  increafe  its  diftance,  and 
reprefents  a progreftive  and  increafing  motion. 
While  it  is  deferibing  the  remaining  femicircle, 
it  is  decreafing  its  diftance,  till  at  length  the 
^ Z 2 , moveable 
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moveable  point  coincides  again  with  th^  point  of 
departure. 

■K  Every  portion  of  the  periphery  reprefents  a 
motion,  equal  to  the  diftance  between  the  two 
extremities  of  that  portion  ; but  the  whole  peri- 
phery reprefents  no  motion, 

s The  periphery  of  the  circle,  therefore,  con- 
fidercd  in  portions,  exhibits  a fet  of  motions  con- 
tinually progreflTive,  and  evei;y  motion  of  feme 
quantity  or  value,  but  whofe  colleftive  fum  or 
refult  is  nothing. 

T And  the  reafon  of  this  is  obvious;  for  the 
motion  in  any  part  of  the  periphery,  is,  in  a di- 
re6lion,  contrary  to  that  of  the  motion  in  the 
oppofite  part  of  the  periphery ; and  the  fum  of 
the  motions,  in  any  half  of  the  circumference, 
are  contfary  to  the  fum  of  the  motions  in  the 
oppofite  half ; confequently,  fince  the  motion's 
in  the  whole  circumference  are  contrary  and 
equal,'  their  refult  is  nothing". 

y A circle,  therefore,  is  a figure  deferibed  by 
motion,  but  which  does  not  move ; or,  if  the 
circle  continuailv  revolves  about  its  own  centre, 
the  centre  being  at  reft,  and  the  periphery  re- 
volving \vithin  itfelf,  then  every  part  of  the 
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periphery,  and  of  the  circle,  moves,  while  the 
whole  circle  is  at  reft. 

A wheel  turned  round  upon  its  axis,  is  an  x 
elucidation  of  all  thefe  obfervations,  and  an 
example  of  the  union,  in  the  fame  objeB,  of 
adivity  and  inertiae,  motion  and  reft,  to  which 
we  'have  traced  the  formation  and  exiftence  of 
every  material  atom. 

If  we  employ  a geometrical  figure,  as  a circle,  y 
to  explain  any  thing  here  advanced,  we  mean 
not,  however,  to  offer  this  as  a complete  illuftra- 
tion  of  any  phyfical  problem  ; and  it  is  the  more 
important  to  obviate  the  danger  of  expe6ling 
more,  in  phyfics,  from  geometry,  than  geometry 
can  effe6l,  becaufe  there  may  be  reafon  to  ap- 
prehend that  the  modern  philofophy  is  not  en- 
tirely exempted  from  this  error. 

, Geometry  treats  only  of  figure  and  magnitude,  t. 
abftrafled  from  phyfical  power,  a6tually  exerted. 
As  a power,  exifting,  and  producing  its  efFe6l, 
differs  from  the  meer  contemplation  of  that  power 
in  the  mind,  and  the  rationale  of  its  quantity,,  fo 
do  phyfics  differ  from  geometry ; that  is,  as  the 
havoc  and  devaftation  of  a cannonade  differs 
from  the  parabolic  curve  lines,  in  the  books  of 
gunnery,  which,  lying  peaceably  on  their  fhelf, 
reprefent  the  courfes  of  projeftiles. 
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A Mathematics  exift  in  the  abftrafl  reafonings  of 
the  mind;  phyfics  concern  the  phenomena  of 
nature,  the  motions,  buftle,  and  bufmefs  of  the 
world. 

B The  ACT^iVE  SUBSTANCE  is  not  an  abftraft 
idea,  but  a phyfical  power  moving  and  afting. 
Its  figure  and  dimenfions  may  be  fubjefits  of  ma- 
thematical reafoning,  but  this  reafoning  can 
prove  nothing  concerning  the  exiftence  of  the 
phyfical  power ; that  muft  be  proved  in  another 
manner. 

c It  is  an  error  into  which  numbers  fall,  to  ima- 
gine the  modern  fyftem  is  either  founded  upon, 
or  receives  any  fupport  from  mathematical 
proofs.  The  fcience  of  mathematics  being  con- 
fined to  abftra6l  ideas,  can  never  afford  any 
proofs  concerning  a6lual  exiflence  or  efficient 
power ; and  he  who  fuppofes  that  the  powers 
which  a8:uate  the  planets  and  other  natural 
bodies,  are,  or  can  be,  determined  by  geometry, 
however  fubtile  or  fublime,  is  as  much  deceived 
as  he  would  be,  were  he  to  hope  to  afeertain  the 
fecret  proceffes  of  nature  in  the  formation  of  the 
mineral,  vegetable,  and  animal  worlds,  by  rea- 
foning upon  the  properties  of  a cycloid ; would 
he  develop  the  intrigues  of  courts  from  the  nature 
of  a fcalenus  triangle ; or  dired  the  policy  of 

ftates. 


C »75  ] 

ftates,  by  deduftions  drawn  from  the  equality 
between  a whole  and  all  its  parts.  In  fine,  the 
error  is  no  lefs  than  endeavouring  to  explain  the 
CEconomy  of  a living  world  by  the  fcience  of  dead 
quantity. 

Should  it  therefore  appear  that  the  mathema^  n 
tical  reafonings  applied  to  the  modern  philo- 
fophy  were  in  every  part  unimpeachable,  yet  it 
does  not  go  the  length  of  eftablifliing  a finglc 
faft;  and  the  phyjical  principles,  incapable  of 
receiving  any  fuch  auxiliary  fupport,  mull  ftand 
or  fall  by  their  own  intrinfic  merits  or  demerits. 

And  thofe  who  beftow  fuch  lavifti  encomiums  s 
on  the  invention  which  introduced  geometry  to 
phyfics,  making  thereby  a new  and  mixt  mathe- 
matics, fhould  be  careful  to  diflinguifii  well,  be- 
tween proofs  of  a6lual  exiftences  as  principles  in 
nature,  and  the  application  of  ingenious  reafon- 
ing  to  hypothefes  ajfumed  as  data. 

Having  feen  the  way  in  which  an  atom  may  be  j* 
produced,  we  come  to  the  fecond  problem,  viz. 

To  EXPLAIN  THE  MANNER  OF  THE  ATTACH-  a 
ME  NT  AMONG  ATOMS. 


The 
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H ' The  queftion,  how  the  parts  of  matter  cohere, 
feems  to  have  been  the  ultimatum  of  philofo- 
phical  refearch\  Men  affumed  the  exiftence  of 
primary  parts,  and  beginning  with  thefe,  they 
endeavoured  to  folve  the  problem  of  the  man- 
ner of  their  union. 

I * But  here,  alfo,  we  find  ourfelves  enveloped 
in  an  obfeurity,  the  offspring  of  our  own  errors. 
For  imagining  all  matter  to  confift  of  thefe 
primary  atoms,  and  thefe  atoms  being  conceived 
to  be  exceeding  hard,  impenetrable,  and  inert, 
two  difficulties  arofe  from  this  fuppofed  ftate  of 
things. 

K Firjly  Not  having  inquired  how  the  atoms 
were  formed,  or  became  hard,  or  exifted,  or 
how  the  parts  of  an  atom  were  united  ; the  light 
which  the  knowledge  of  this  would  have  reflefled 
upon  the  cohefion  of  the  fame  atoms  was  wanting: 

' for  it  has  been  ffiowii  (o  85,  See,)  and  it  is 
without  doubt,  that  we  ought  to  confider  the 
union  of  two  atoms,  as  a fimilar  effeft  with  the 
union  of  the  two  halves,  or  any  two  parts'bf  one, 
and  as  proceeding  from  a fimilar  caufe  ; confe- 
quently,  the  formation  of  an  atom,  had  it  been 
known,  would  have  been  a preliminary  difeo- 
' very,  leading  naturally  to  the  quellion  of  the 
union  of  two  atoms. 


'Secondly, 
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Secondly i By  afluming  certain  falfe  data  re-  l 
fpefting  the  nature  of  atoms,  men  not  only  were 
deprived  of  an  help  which  more  juft  informa- 
tion would  have  afforded  them,  but  became 
embarraffed  with  pofitive  and  infuperable  diffi- 
culties, which  arofe  not  from  the  nature  of  the 
obje6l  inveftigated,  but  from  their  own  errone- 
ous data. 

And  thefe  difficulties  were  two ; firfly  from  the  m 
extreme  hardnefs  and  impenetrability  afcribed 
to  atoms,  no  fubftance  could  be  fuppofed  to  hold 
together  two  or  more  atoms  by  mutually  piercing 
each,  as  bodies  are  attached  by  cements  .or  in- 
termedia, nothing  could,  in  this  way,  lay  hold  of 
an  atom,  to  bind  it  to  another.  Secondly,  all 
matter  being  thought  to  confift  of  like  atoms, 
there  was  not  any  fubftance  in  nature  which 
might  ferve  as  a bond  of  union  between  them  : 
we  were  to  conceive  of  no  fubftances,  but  little 
unyielding  maffes,  whofe  hard  fmooth  furfaces 
might  touch'  and  eafily  Aide  over  each  other, 
but  could  in  no  conceivable  way  remain  fixed 
together.  / 

I (hall  not  enter  largely  into  the  various  opi-  n 
nions  to  which  this  inquiry  and  thefe  difficulties 
have  given  rife.  It  has  been  fuppofed  that  the 
atoms  were  of  an  hooked  form,  and  that  thefe 

A a hooks. 
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/ 

liooks,  by  entangling  each  other,  held  the  atoms 
together;  the  only  intelligible  fuppofition,  as  it 
appears  to  me,  of  which  the  notion  of  impene- 
trable atoms  will  admit.  . j ’* 

; S'  r-  --  - 

o More  modern  philofophers  have  rejeBed 
this  fuppofition  * ; but,  I think,  neither,  on  fair 
grounds,  nor  to  fubftitute  a better  in  its  ftead: 
they  reje6l  it  on  the  ground  that  it  is  begging 
the  queftion  ; for,  fay  they.  How  do  the  parts 
of  the  hooks  cohere  ? This  fa£k  being  fuppofed^ 
without  explanation,  cohefion  is  affumed  to  ex- 
plain cohefion.  But  the  charge  • which  the 
moderns  bring  againft  the  notion  of  hooked 
atoms,  does  not  hold  good  againft  the  authors 
©f  this  opinion  only,  but  againft  all  who  main- 
tain the  doflrine  of  impenetrable  atoms  : for, 
whether  the  atoms  be  hooked,  or  fpherical,  or 
of  whatever  form  they  be,  they  equally  fuppofe 

•'»  Sir  Isaac  Newton  fays,  “ The  particles  of  all  hard  ho- 
mogeneous bodies,  which  touch  one  another,  cohere  with  a 
great  force  ; to  account  for  which,  feme  philofophers  have  re- 
courfe  to  a kind  of- hooked  atoms,  which,  in  effeft,  is  nothing 
elfe  but  to  beg  the  queftion.  Others  imagine  that  the  particles 
of  bodies  are  conneded  by  reft,  /.  e,  in  elFed,  by  nothing  at 
all  ; and  others,  by  confpiring  motions,  /.  e.  by  a relative-  reft 
among  themfelves.  For  rr^felf,  it  rather  appears  to  ijae,  that 
the  particles  of  bodies  cohere  by  an  attraclive,  forte ^ whereby 
they  tend  mutuajly  to  each  other." 


a power 
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a power  by  which  their  own  parts  cohere.  Since, 
therefore,  both  parties  alike  fuppofe  hard  atoms, 
they  may  as  well  fuppofe  them  of  an  hooked,  as 
I of  any  other  form. 

Thofe  philofophers  who  reje6l  the  explanation  p 
of  cohefion  by  hooked  particles,  feem  not  to 
have  been  much  more  fuccefsful  in  their  own 
endeavours ; they  imagine  that  the  particles  of 
bodies  cohere  by  an  attractive  force ; but  this, 
in  faft,  is  no  explanation  at  all ; and,  if  it  were, 
it  is,  on  'feveral  accounts,  liable  to  exception. 

It  feems  inconfiftent  to  affign  a force  of  any  kind, 
as  a caufe  of  the  cohelion  of  particles  to  each 
other,  when  the  cohefion  between  the  parts  of 
any  one  particle,  which  is  admitted  to  be  vaftly 
ftronger,  fubfifts  without  any  force  fuppofed. 
What'is  the  origin  and  the  feat  of  this  force,  it 
may  be  afked  ? How  is  it  fo  connefted'with  the 
inert  particles,  as  to  make  them  tend  forcibly 
towards,  each  other  ? How  does  it  aCl : by  im- 
pulfe,  or  in  what  other  way  ? Does  it  lay  hold 
on  contiguous  parts,  or  encompafs  the  entire 
.atoms  ? Does  it  penetrate  them,  or  aCl  on  their 
■furfaces  What  is  its  nature  ? Is  it  a fubftance, 
or  a quality  } Does  it  move,  or  remain  at  reft  r* 
In  fine,  what  is  an  attraClive  force,  its  nature, 
origin,  feat,  manner  of  operating,  and  how  is 
its  exiftenc^  proved  ? To  all  this  it  is  rto  anfwer 
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to  fay,  it  is  a force  which  a6ls  upon  all  bodies 
univerfally.  This  is  only  rendering  the  pofition 
more  general,  but  not  more  clear  or  more  cer- 
tain ; for  ftill  the  queftions  recur  of  this  univerfal 
force,  in  like  manner  as  we  have  propofed  them 
concerning  the  fiippofed  attractive  force  of 
atoms.  But  further^  as  I faid,  without  going 
into  thefe  queftions,  the  explanation,  admitted 
as  it  is  offered,  is,  in  faCt,  no  explanation  at  all ; 
for  that  can  be  no  explanation  which  merely 
gives  a new  term,  without  affording  a new  idea 
relative  to  the  difficulty  which  is  to  be  explained. 
Now,  the  term  cohefion  is  employed  to  fignify 
the  faCl  of  two  bodies  flicking  together ; attract 
tion  is  ufed  to  fignify  another  faCl,  namely,  the 
tendency  of  bodies,  not  in  contaCl,  to  approach 
together ; fo  that  if  the  tendency  to  approximate 
be  called  attraClion,  the  fame  tendency  after 
contaCl  may  be  called  cohefion ; and  thus,  at- 
' traClion  and  cohefion  fignify  only  different  cir- 
cumftances  of  the  fame  faCl  or  tendency.  Now, 
it  certainly  would  not  be  thought  to  explain 
any  thing  if  it  were  faid  that  the  parts  of  bodies 
cohered  by  a cohering  force  : neither,  therefore, 
can  it  explain  any  more,  to  fay  they  cohere  by 
attraClive  force ; fince  attraClion,  if  it  fignifies 
any  thing  different  from  cohefion,  fignifies  a 
prior  faCl,  /.  e.  a tendency  to  approach'  before 
contaCl : but  if  the  tendency  towards  each  other, 

in 
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/»  contaft,  called  cohefion,  is  difficult  to  explain, 
is  not  the  tendency  towards  each  other,  while  at 
a dijlance^  equally  or  more  difficult  ? So  that  the 
attra61:ive  force,  being  as  obfcure  a thing  as  the 
cohering,  it  cannot  elucidate  the  latter;  and 
further,  the  attraftion,  if  not  the  fame  with  co- 
hefion,  differs  only  by  including  a prior  fa6l ; 
which,  therefore,  has  no  relation  to  the  fubfe- 
quent  one,  cohefion,  required  to  be  explained. 

Either,  then,  attraftion  is  the  fame  with  cohefion, 
or  it  is  a different  fa61:,  more  obfcure,  and  diftinQ; 
from  cohefion ; and,  in  either  cafe,  it  gives  no 
new  idea  concerning  cohefion,  and,  therefore, 
does  not  at  all  explain  this  fad,  but  is  a new 
term,  conveying  either  no  new  idea,  or,  what 
is  worfe,  a foreign  one,  more  obfcure  than  that 
it  is  employed  to  explain.  • 

From  thefe  views  of  the  ftate  of  the  inquiry, 

I think  the  conclufions  are  warranted,  that  the 
opinion  of  hooked  atoms  is  unfatisfadory  and 
hypothetical ; and  that  the  dodrine  of  attradion 
is  ftill  lefs  admiffible,  becaufe,  at  the  fame  time 
that  it  is  more  unfatisfadory,  it  is  lefs  in-^ 
telligible. 

Refpeding  the  union  of  maffes,  originally 
formed,  and  exifting  diftind,  the  following  po- 
fitions  muft  be  admitted : 


Two 
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s Two  atoms  are  held  together,  or  united  by 
fome  force,  power,  or  a8:ion,  becaufe  there  is  a 
refiftence  to  their  reparation. 

T The  uniting  power  of  atoms  muft  belong  to 
its  proper  fubftance,  or  there  muft  be,  together 
with  an  uniting  power,  an  uniting  fubftance. 

u The,  fubftance  which  ferves  to  unite  atoms, 
muft  have  an  union  of  its  own  parts ; for,  were 
it  not  united  in  itfelf,  it  could  not  impart  union 
to  any  other  thing;  did  not  its  parts  cohere,  they 
could  not  be  the  medium  of  cohefion  to  other 
parts.  ' 

X Being  a power  or  aftion,  that  which  unites 
atoms  is  the  active  substance,  becaufe  no- 
thing can  a6l  but  what  is  aflive ; and  having  an 
union  of  its  own  parts,  it  muft  be  the  active 
SUBSTANCE,  already  conftituted  an  atom  ; for  an 
atom  is  the  moft  fimple  united  whole,  formed 
out  of  the  active  substance,  as  above  de- 
fcribed(G  168).  Nothing  more  fimple  than  an 
atom  can  exift,  to  unite  other  atoms;  and  nothing 
more  compound  can  be  admitted  for  thispurpofe.' 

Y Therefore,  the  atoms  are  immediately  united 
to  each  other,  without  any  medium,  and  without 
any  other  power  than  their  own  conftituent  power 

or 
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or  innate  aclivity,  wlie/eby  themfelves  exift,  as 
united  and  refifting  wholes.  . ♦ ^ . 

Two  fubftances  exifting  diftin^l  in  themfelves  ^ 
cannot  become  united  while  at  a diftance  from 
each  otheiv  nor  by  meer  approximation  and 
contact  alone  for -an  union  implies  the  deftruc- 
tion  of  that  ( diftinft  exiftence 'which  the  two 
fubftances  are  fuppofed  to  have,  prior  to  their 
union  : but  neither  diftance  nor  contaQ:  deftroys 
that  diftinft  exiftence  ; the  fubftances  ftill  remain 
diftinft,  are  two  and  not  one. 

.In  order,  therefore,  that  two  atoms  fhould  be  ^ 
immediately  knit  and  held  together  of  them- 
felves, and  without  any  intermediate  or  foreign 
aftion  (y  182),  there  muft  be  fomething  more 
than  a touching:  of  their  furfaces,  that  is,  there 
muft 'be  an' unipn  or  an  intermixture^  mutually, 
of  part  of  the  fubftance  of  each  atom. 

' ' 

I fay  there  muft  be  an  union  of  part  of  the  ^ 
fubftance  mutually  of  each  atom ; for  if  the 
whole  of  each  atom  were  mutually  united,  they 
would  not  be  two  atoms  in  union,  but  one  atom  ; 
.but  part  .of  each  atom  being  united,  recipro- 
cally, there  is  then  a continuity,  an  union  of 
the  fubftance  of  the  two  atoms,  in  fuch  fort,  that 
the  two-  atoms  can  neidier  be  faid  to  be  any 

longer 
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longer  wholly  diftinft,  nor  are  they  become 
^ entirely  one,  but  they  are  two  atoms,  whofe  fe- 
parate  exiftence  is  partially  deftroyed,  and  while 
they  retain  fome  fort  of  diftinftnefs,  they  alfo 
partake  of  an  union;  they  are  two  atoms  in  one 
fubftance  or  continuous  mafs.  If  two  balls  of 
wax  are  warmed  at  their  furfaces  and  ftick  to- 
gether, fo  that  the  figure  of  the  two  balls  in  part 
remains,  but  is  deftroyed  at  their  junftion,  giving 
thus  the  idea  of  two  balls,  forming  one  piece  of 
wax,  this  will  be  illuftrative  of  the  union,  above 
explained,  between  two  atoms, 

I 

c This  fort  of  union,  by  a mutual  penetration 
of  parts  with  parts  of  atoms,  we  have  here  fhewn 
to  be  neceffary  to  any  cohefion  or  attachment, 
whereby  larger  malfes  can  be  formed  from  the 
firft  atoms ; and  this  neceflity  appears,  and  we 
have  infifted  upon  it,  independent  of  any  theory 
refpefting  the  nature  of  atoms,  as  admitting  of 
fuch  mutual  penetration,  or  not. 

The  inert  and  impenetrable  atoms  of  the  mo- 
dern philofophy,  certainly  militate  againft  any 
fuch  mode  of  cohefion ; and  it  is  as  certain  no 
other  mode  can  be  conceived,  but  either  the 
hypothefis  of  hooks,  or  the  admiffion  of  a new 
agent,  contrived  on  purpofe  for  this  end ; but 
any  other  agent  is  wholly  unknown,  and  the  idea 

of 
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of  hooks  hardly  deferves  a ferious  refutal,  when 
we  confider  the  diverfity  of  forms  and  atiions, 
among  the  minute  parts  of  nature. 

Our  theory  of  atoms,  comports  with  this  mode  je 
of  cohefion,  which,  independent  of  that  theory, 
we  have  fliown,  muft  a6lually  have  place. 

Our  explanation  of  cohefion  requires  the  mu-  j? 
tual  penetration  of  the  atoms;  and  atoms,  ac- 
cording to  the  foregoing  theory,  are  not  impe- 
netrable, but  refill  only,  in  a certain  degree, 
proportional  to  the  quantity  of  the  revolving 
motion,  /.  e.  the  a6lion  which  conflitutes  the 
atom  ; alfo,  in  a certain  fenfe,  atoms  do  not 
mutually  refill  penetration.  The  refiflence  of 
an  atom,  or  of  any  folid,  is  only  to  any  other 
folid ; but  to  the  active  substance,  con- 
fidered  as  unfolid,  a folid  oppofes  no  refiflence 
(f  85).  Now  an  atom,  being  the  fmalleft  entire 
folid,  is  folid  only  as  a colle8;ive  whole,  and  as 
a colleftive  whole  it  both  refills  and  is  refilled. 
But  the  revolving  motion,  which  forms  the  atom, 
has  been  fhewn  to  be,  in  every  part,  taken  by 
itfelf,  a motive,  unfolid,  active  substance: 
the  revolving  fubflances  of  two  atoms  may, 
therefore,  mutually  penetrate,  near  their  cir- 
cumferences, and  interchangeably  unite ; and  this 
portion,  intermediate  and  common  to  each 
B b atom, 
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atom,  will  be  the  bond  of  union,’  and  the  tie 
which  attaches  them  to  each  other,  . ^ , 

G The  theory  of  any  particular  fa8;  muft  be  al- 
- lowed  to  receive  confiderable  'ftrength  by  its 
analogy  with  other  parts  of  nature  afcgrtained 
by  fenfible  teftimony.  And  fince  it  is  certain^ 
that  all  our  knowledge  of  external  things  is  aN 
tained  through  the  medium  of  our  fenfes,  we 
can  form  no  other  ideas  of  beings  and  operations! 
which  are  too  fubtile  for  the  notice  of  our  bodily 
organs,  but  by  conceiving  of  them  in  a,  manner  i 
fimilar  to  aftuai  phenomena.  It  is  thus  the  hy-»j 
pothefis  of  hooked  atoms,  whatever  objeQions  it| 
may  be  liable  to,'  has  fome  analogies.,  and  is  in-| 
telligible,  becaufe  it  correfponds  with  fome  fen»| 
fible  appearances.  ^ 

H But  the  theory  above  laid  down,  has  a far? 
more  extenfive  analogy,  befides  that  it  afford?! 
an  adequate’  ground  of  application  to  the  varieties 
of  nature,  and,  above  all,  is  not  hypothetical, 
but  deduced  from  phenomena.  We  fee  few, 
except  artificial  bodies,  of  an  hooked  figure, 
and’ attached  by  their  hooks;  nature,  therefore, 
affords  ' but  a {lender  analogy  of  this  kind. 
But,  almoft  univerfally,  we  fee  bodies  united  by 
a niutual  incorporation  and  introfufception  of 
each  others  fubftances : foft  wax,  clays,  gums, 

refins. 
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fefins>  the  grafts  of  trees,  and  the  reunion  of 
living  animal  fubftances,  are  examples.  The 
fame  thing  happens  when  intermedia  are ' em- 
ployed : hard  fubftances,  whofe  parts  mutually 
reftft  penetration,  cannot,  for  that  reafon,  of 
themfelves  remain  attached ; but  the  glue  which 
cements  two  furfaces  of  wood,  in  its  fluid  ftate, 
while  hot,  penetrates  either  fubftance,  and  unites 
its  aftive  powers  with  the  contiguous  corpufcles  ' 
of  the  wood,  and  becoming  fixed,  when  cold, 
the  pieces  of  wood,  thus  united,  on  either  fide, 
to  the  hard  glue,  are,  by  its  intervention,  firmly 
Ireld  to  each  other.  Our  theory  defcribes  the 
uniort  of  the  primitive  corpufcles  agreeable  to 
thefe  fenfible  faffs,  and  this  redundant  hiftory  of 
analogies.  I truft  it  will  appear  more  dignified 
by  its  fimplicity  5 and  its  confanguinity  with  fa- 
miliar fads  will  be  deemed,  at  leaft,  one  charac- 
teriftic  of  its  truth. 

The  Gohefion  of  the  minute  parts  comprehends  t 
a great  diverfity,  which  appears  in  the  ftrudure 
and  modification  of  bodies : not  only  the  va- 
rieties of  hardnefs  and  foftnefs,  brittlenefs  and 
malleability  or  tenacity,  fixednefs  and  fluidity, 
elaftici'ty,  and  inelafticity  ; but  no  doubt,  alfo, 
all  the  fenfible  qualities  of  bodies,  as  odours, 
colours,  Vapours,  and  the  ftrudure  and  organi- 
sation of  different  fpecies,  both  of  inanimate 
B b 2 and 
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and  animate  beings.  A perfeO:  theory  of  co- 
hefiOn  ought  to  afford  explanations  of  all  thefc 
diverfities;  it  ought,  alfo,  "to  throw  a light  upon 
that  oppofite  fa61;  called  repulfion,  in  which  the 
parts  of  bodies  manifeft  a tendency  to  recede 
from  each  other : but  it  came  firft  in  order  to 
give,  what  hitherto  has  been  a defidcratum,  a 
theory  of  the  general  fa6l  of  cohefion,  previous 
to  the  inveftigation  of  its  varieties,  and  devia- 
tions. 

K And  we  are  ready  to  confefs,  that  although 
we  can  difcern,  in  the  theory  laid  down,  a’  co- 
pious field  of  variety,  adequate  to  all  the  pur- 
pofes  required,  we  have  as  yet  feen  but  obfcurely 
the  immediate  applications  to  each  particular 
cafe;  and  without,  at  this  time,  profecuting  more 
into  its  minutiae,  an  inquiry,  the  fatisfaRion  re- 
fulting  from  which  we  cannot  hope  will  be  com- 
plete, we  fhall  content  ourfelves  with  having 
cleared  the  way,  and  at  lead,  as  we  hope,  fet 
forward  in  the  right  road,  leaving  yet  an  ample> 
fcope  for  the  indudry  of  otbers  in  making  further 
advances.  1 

L . I diall  conclude  this  part  with  a remark  that 
I.  have  frequently  had  occafion  to  make,  the  im- 
portance and  pertinence  of  which  entitles  it  to 
.notice  here. 


I have 
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1 have  thought  it  neceffary  to  difcourfe, 
on  the  general  faft  of  cohefion,  and  leave  its- 
varieties  to  a future  difcuffion,  of  which  the 
general  principles  mull  be  the  balls,’  But  we 
continually  fee  men  purfue  a contrary  method; 
they  feek  explanations  of  certain  ‘ varieties  of 
general' fafts,  or  deviations  from  the  ordinary 
courfe  of  things,  without  thinking  it  previoufly 
necelfary  to  inveftigate  thofe  general  fads,  about 
which  they  are  alfo  ignorant.  I fhall  adduce 
fome  examples  to  illuftrate  my  meaning. 

Philofophers  have  long,  as  I before  faid,  con-  ^ 
fidered  the  queftion  how  the  particles  of  bodies 
cohere  to  each  other,  without  having  firll  afcer- 
tained  what  fort  of.  things  thofe  particles  were. 
This  is  as  if  a man  Ihould  contrive  a means  of 
faftening  together  two  bodies,  without  learning 
what  fort  of  bodies  they  were,  whether  folid  or 
fluidj  foft  or  hard.  Hone  or  vapour.  Men  began 
to  inquire  the  caufe  of  eclipfes,  who  yet  had 
never  thought  of  difcovering  the  reafon  of  the 
more  regular  appearances  of  the  fun  and  moon. 
The  laws  and  caufes  of  the  variation  of  the  com- 
pafs  have  been  the  fubje8;  of  numerous  invefti- 
gations,  but  how  few  have  thought  it  previoufly 
necelfary  to  inveftigate  the  caufe  of  the  general 
tendency  of  the  needle  towards  the  North  and 
South ; and  how  necelfary  is  this  inquiry  as  a 

bafis 
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bafis  for  the  former:  for  the  caufe  of  each 
variation  from  itfelf,  ought  to  be  fought  in  fome 
variation  of  the  general  caufe,  by  which  the 
needle  points  at  all,  and  prefers  one  direftioft 
to  another.  Hiftorians  have  laboured  to  de- 
velop the  fources  of  wars,  rebellions,  revolu- 
tions, and  remarkable  events,  with  much  more 
affiduity  than  has  been  bellowed  to  get  juft  no- 
tions of  the  nature  of  that  influence  by  which  a 
government  exifts,  and  flows  peaceably  in  its 
.accuftomed  channels.  Men  are  ordinarily  foli- 
citous  to  know  the  nature  and  caufe  of  difeafes, 
of  blemilhes,  of  preternatural  appearances  in  our 
bodies,  but  indifferent  as  to  the  proceedings  of 
the  healthy  oeconomy : we  have  an  hundred  dif' 
fertations  on  fever  for  one  upon  life ; we  are 
more  delirous  to  know  how  w^e  are  difordered 
than  how  we  exift,  and  expeft  to  be  able  to  de- 
termine why  the  pulfe  beats  unufu ally  fall,  not* 
withftanding  we  are  ignorant  why  it  beats  at  all. 
The  aftion  of  ftimuli,  and  the  irratibility  of  the 
living  fibre,  have  been  the  fubjefls  of  many  in* 
genious  difcuffions ; the  regular  and  uniform 
a6lion  of  the  fibre^  of  much  fewen  A voluntary 
mufcle  in  action,  is  contrafled  in  its  length, 
hardened  in  its  confiftence,  and  coheres  more 
ftrongly,  fo  as  to  fuftain  much  greater  tenfion, 
without  dilaceration,  than  the  fame  mufcle  not 
in  its  ftate  of  voluntary  aftion  5 thefe  accidental 

conditions 
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conditions  have,  at  all  times,  attra6led  the  notice 
of  phyfiologifts ; but,  in  order  to  account  for 
them,  few,  if  any,  have  thought  it  necelTary  to 
inquire  firft,  the  manner  in  which  the  mufcle  had 
its  natural  confidence  and  degree  of  cohefion ; 
expelling  vainly  to  account  for  an  irregular  and 
extraordinary  circumdance  of  cohefion,  appear- 
ing in  a living  mufcle,  whereby  it  undergoes 
great  and  fudden . variations,  dependent  on  a 
complicated  Tydem  of  parts  and  connefted  agen- 
cies, without  underdanding  the  nature  of  cohe- 
fion in  its  mod  fimple  date,  between  two  pri- 
mary parts  of  matter.  With  as  reafonable  a 
profpeft  of  fuccefs,  might  a man,  ignorant  of 
the  mod  familiar  truths  in  mechanics,  attempt 
to  explain  the  movements  of  the  mod  elaborate 
and  complicated  machine,  ^ 

Various  ard  the  fources  of  this  folecifm  in  ^ 
the  method  of  purfuing  knowledge ;;  habit,  in- 
dolence, emulation,  and  other  caufes,  contri- 
bute, to  its  produQion,  It  is  the  natural  difpo* 
fition  of  the  infantile  and  the  untutored  mind, 
to  be  taken  only  with  novelties,  and  to  be  in-  . 
attentive  to  accudomed  appearances.  Every 
objeQ;,  indeed,  in  nature  claims  our  notice, 
but  we  cannot  attend  to  all;  familiar  ones  we 
regard  with  indifference,  becaufe  they  are  fa- 
miliar, ^nd  fly  with  avidity  to  new  fcenes. 

The 
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The  defire  to  exercife  our  talents,  and  achieve 
fome  new  difcovery,  fets  us"  to  work but  in- 
dolence prevents  us  from  carrying  our  refearches 
deep,  in  order  to  gain  a firm  bafis ; we  fkim  the 
furface,  and  content  ourfelves  with  fpecious 
errors,  or  pompous  trifles. 

o ^ In  pra6lical  affairs,  men  are  compelled  to  a6l 
upon  imperfeQ  knowledge : a general  muft 
fometimes  direB:  his  movements  on  intelligence 
which  may  deceive  him : a court  muft  give 
fentence,  fubjeft  to  a poflibility  of  error : a 
phyfician  muft  preferibe, ‘on  the  moft  probable 
c6nje6lures,  cin  an  equivocal  difeafe.  But  in 
thofe  fpeculations,  wherein  immediate  praftice 
is  not  concerned;  and  which" are  undertaken,  at 
our  leifure,  for  the  advancement  of  theoretical 
knowledge,  and  the  benefit  of  men  in  the  aftual 
concerns  of  life,  at  a future  period ; in  thefe, 
there  can  be  no  good  reafon  why  we'fhould 
begin  at  the  wrong  end, -and  wafte  our  labour 
in  unavailing  purfuits  of  what  we  can  never  at- 
taini  ‘without  going  through  a number  of  pre- 
liminary‘fteps,  which  we  injudicidufly  negle6i. 


CHAP. 
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C H A P.  VII. 

Of  the  Conjlru^live  Analogy  between  the  Pri- 
mary Corpufcles^  the  Planets  with  their 
Syjlems,  the  Solar  Syjlem,  and  the  Fixed 
Stars. 


N the  fame  grounds,  and  in  like  manner  a 


as  we  have  fhown  the  conftruftion  of  the 
primary  particles,  we  may  evince  a fimilar  con- 
ftru0:ion  to  obtain  in  the  larger  parts  of  nature. 


It  will  not  be  ufelefs  here  to  recapitulate  the  b 


arguments  before  employed,  previous  to  their 
more  extenfive  application,  as  now  propofed. 

From  the  fenfible  qualities  of  matter  we  de-  c 
duced,  by  inference,  its  aQual  but  fecret  laws 
of  exiftence. 

The  qualities  from  which  we  deduced  the  d 
formation  of  matter  and  its  manner  of  exiftence, 
were  its  solidity  and  its  inactivity. 


Cc 


We 
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£ We  cohfidered  fenfible  maffes  of  matter  29 
compounded  of  folid  parts  and  pores,  that  is, 
as  not  entirely  folid,  or  wholly  matter,  but  com- 
prehending void  fpaces  between  the  parts  of 
matter ; and  we  concluded  that  if  any  mafs  were 
divided  wherever  pores  interrupt  its  continuity, 
we  fhould  at  length  arrive  at  folid  parts,  which 
contained  no  pore : thefe  imporous  parts,  ulti- 
mate in  this  order  of  decompofition,  we  called 
primary  in  the  productive  order  of  nature. 

r To  thefe  little  imperceptible  original  mafles, 
corpufcles,  or  atoms,  we  transfer  our  ideas,  and 
regard  the  qualities  of  solidity  and  inacti- 
vity as  fubfifting  in  them;  and  it  is  neceffary, 
in  order  to  attend  diftinCtly  and  purely  to  the 
idea  of  folidity,  to  confider  it  uninterruptedly 
in  a mafs  devoid  of  pore,  and  which  is  folid 
throughout. 

G Yrom'foltdity,  as  a fenfible  quality,  we  infer 
aliivity  as  its  immediate  caufe ; and  we  infer  it 
on  the  ground,  that  folidity  confifts  in  refilling 
aCliqn  : we  call  that  folid,  which,  when  we  prefs, 
or  pull,  or  any  way  endeavour  to  change  its 
dimenfions  or  figure,  oppofes  refillence  to  our 
endeavours.  In  a more -limited  fenfe,  fluids  are 
folid,  inafmuch  as  they  refill  comprellion.  Re- 
fillence to  aClion,  we  fay,  is  aClion;  an  aClion 
^ ^ becomes 


i 

I 
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j becomes  refiftence,  by  its  being  confidered  as 
! oppofed  to  any  other  a61:ion,  but  without  aftion 
I there  is  no  refiftence  ; for  to  refift  is  to  impede, 

I obftru^l,  or  prevent,  all  of  which  imply  aftion. 

I 

Since,  therefore,  folidity  implies  a6livity,  every  ii 
part  of  a folid  atom  being  folid,  every  part  is 
I a6live,  and  the  fubftance  of  the  atom  being  folid, 
i it  is  alfo  a6live.  . ^ t 

j • • •> 

I We  regard  an  atom  as  the  leaft  and  the  moft  i 
j fimple  folid.  If  an  atom  fhould  be  divided, 
j the  divided  parts  would  contain  the  active 
j SUBSTANCE  of  the  atom,  but  they  would  not 
be,  fmaller  atoms,  or  folid  mafles  lefs  than  the 
atom ; for  if  the  divided  portions  of  an  atom 
were  yet  folid,  an  atom  would  not  be  the  leaft 
folid,  nor  a primary  part  of  matter. 

It  is,  therefore,  only  the  whole  atom  which  k 
I can  be  faid  to  be  material,  and  the  parts,  con- 
i fidered  feparately,  are  not  material,  becaufe  the 
1 material  nature  refults  only  from  the  whole  con- 
j ftru8:ion.  A certain  conftru6lion  of  parts  con- 
ftitutes  a watch,  but  the  whole,  only,  is  a watch, 
and  not  each  feparate  wheel  or  part. 

This  follows,  alfo,  from  what  precedes  (h  195):  l 
we  have,  by  referring  folidity  to  a6livity,  and 
C c 2 making 
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making  an  atorri  a&ive  throughout,  becauTe 
throughout  folid,  afligned  to  matter  two  qualities, 
which  feem  incompatible;  or  more  ftri&Iy  we  have 
afligned  to  it  a quality,  activity,  and,  at.  the 
fame  time,  a negation  of  that  quality  ; fince  be- 
fides  folidity,  the  other  property  we  difeover, 
by  our  fenfes,  in  matter,  is  inactivity. 

jvj  Ina^ivity  is  an  obvious  quality  of  body; 
a^ivity  is  a quality  not  obvious,  but  inferred 
from  folidity.  If  matter  be  at  once  hia^ive 
and  aBive-y  it  muft  be  in  different  refpe0:s  : the 
inaftivity  being  the  more  obvious  quality,  muft 
belong  to  the  whole  colle6lively,  and  the  aftivity 
being  that  which  only  is  inferred,  mufl  belong 
to  the  parts.  But  fince  it  is  to  the  parts  of  an 
atom,  taken  feparately,  we  muft  allow  activity, 
and  to  the  whole,  collectively,  we  muft  deny  it, 
the  parts  which  poflefs  aCtivity,  muft  be  a different 
kind  of  being  from  the  whole,  which  poflefles 
it  not, 

^ Having  thus  been  led  to  a divifion^or  decom-^ 
pofition  of  a fubftance,  viz.  matter,  which  pro- 
duces a different  fubftance,  we  refemble  this 
procefs  of  ratiocination  to  thofe  chemical  ana- 
lyfes,  whereby,  from  fpecies  of  certain  obvious 
and  fenfible  qualities,  other  fpecies  refult,  the 
quE^lities  of  which  were  before  concealed. 

While 
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While  we  call  the  entire  atom  matter^  it  bemg  q 
like  all  matter  folid  and  inaftive,  we  call  its  con- 
ftituent  parts,  or  the  fubftance  of  the  atom, 
confidered  as  unfolded,  divided,  and  no  longer 
held  together  in  unity  in  the  atom,  the  active 
SUBSTANCE,  and  pronounce  it  immaterial. 

We  next  inquire  in  what  manner  we  are  to  p 
underftand  the  aftivity  of  the  active*  sub- 
stance, or  to  what  intelligible  idea  aftivity  can 
be  referred,  and  we  find  it  to  confill  in  motion ; 
for  activity  muft  either  relate  to  motion  or  to  reft; 
but  it  cannot  relate  to  reft,  which  is  nothing,  and 
requires  no  producer;  it  relates  therefore  to 
motion.  In  bodies,  from  whence  we  gather, 
originally,  our  application  of  the  term  activity, 
we  find  two  ftates,  in  both  of  which  they  are  faid 
to  be  adive  ; both  of  thefe  have  a reference  to 
motion ; one  is  when  bodies  a6lually  move,  the 
other  is  when  they  impel  or  tend  to  move  : 
nothing  is  called  aftive  but  what  does  one  of 
thefe.  But  impulfe  is  the  effe6t  of  folidity,  or  of 
the  refiftence  of  matter  a&ually  exifting;  the 
active  substance,  therefore,  not  being  mat- 
ter, cannot  impel  or  be  impelled,  or  cannot  tend 
to  move  without  aftually  moving:  therefore,  this 
immaterial  fubftance  muft  move,  and  on  its  mo- 
tion its  activity  muft  depend, 

N 


We 
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2 We  therefore,  now,  may  exprefs  the  aSiivity 
of  the  parts  of  the  atom,  or  the  active  sub* 
STANCE  by  its  motion;  and  the  inactivity  oS.  the 
entire' atom,  by  its  rejl ; and  we  may  fay  the 
farts  continually  move,  while  the  whole  is  at 
reft,  as  we  before  faid,  the  parts,  were  aClive^ 
while  the  whole  was  inert, 

R As  the  parts  conftitute  the  whole,  the  active 

. SUBSTANCE  couftitutcs  the  atom  ; and  the  ac- 
tive substance,  by  its  own  nature,  confti- 
tutes  the  nature  of  the  atom.  Now,  the  nature 
of  the  ACTIVE  SUBSTANCE  is  motivc ; and  by 
this  its  motive  nature,  it  conftitutes  the  nature 
of  the  atom,  folid  and  quiefcent. 

s But  in  order  that  motion  of  parts  fhould  con- 
ftitute reft  of  the  whole,  the  moving  parts  muft 
have  contrary  motions,  in  ecjual  quantities,  from 
which  will  refult  the  quiefcence  of  the  whole; 
and  to  do  this,  the  moving  parts 'muft  revolve 
about  a centre  at  reft,  either  in  circles  or  in  fome 
curvilinear  orbits. 

T And  fuch  a motion,  befides  producing  the 
quiefcence  of  the  whole,  whofe  parts  fo  move, 
will  alfo  produce  the  folidity  of  that  whole ; that 
is  the  orbicular  motion  will  be  an  activity,  ca- 
pable, in  every  part,  of  refilling  other  aftivities. 

And 
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And  that  which  is  at  reft,  and  refifts  in  every  tr 
part  to  extraneous  actions,  is  a folid. 

The  orbicular  motion  of  the  active  sub-x 
STANCE,  that  is,  of  an  immaterial  fubftance, 
will  produce  an  atom,  or  a material  being ; and 
no  other  modification  of  motion  will  afford  this 
refult.  On  this  ground  we  infer,  that  the  ac- 
tive SUBSTANCE  does  aftually  form  fuch  orbi- 
cular motions,  about  quiefcent  centres,  and 
does,  by  this  means,  conftitute  the  primary  parts 
of  matter. 

Such,  iii  a general  view,  has  been  the  method  y 
of  reafoning  employed,  and  the  fteps  by  which 
we  have  arrived  thus  far : and  we  fliall  now 
proceed  to  a more  extenfive  application  of  the 
fame. 

The  obvious  and  fenfible  qualities  of  bodies,  z 
folidity  and  inertia,  we  transferred,  in  idea, 
.from  fenfible  maffes,  to  minute  parts  impercep- 
tible to  fenfe  ; but  we  may,  alfo,  confider  thefe 
qualities  in  the  larger  portions  of  the  creation  ; — 
the  earth  and  the  other  planets : again,  we  may 
infer  the  fame  qualities  of  other,  and  larger  fpheres 
of  exiftence  ; fuch  as  the  orbits  in  which  the 
planets,  primary  and  Secondary,  revolve  ; the 

whole 
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%^hole  mundane  fyftem  ; the  fyftems  of  the  fixed 
ftars ; lallly,*  of  the  entire  univerfe. 

A ' Each,  and  all  of  thefe,  ‘ refpeffively,  weimay 
pronounce  to  be,  in  a certain  fenfCi  folid  and 
inert ; that  is,  to  partake  of  the  nature  of 
matter.  ’ ’ > ' 

g We  mufl  rerollefl,  that  the  inaflivity  of  which 
we  all  along  fpeak,  or  the  quiefcence  we  attribute 
to  material  exiftences,  is  not  an  a&ual^  but  a 
natural  reft.  All  bodies  are  moveable,  of  fub- 
je6l  to  occafional  a6livities ; but  thefe  aflivities 
are  confidered  as  accidental  or  extraneous,  and 
not  as  at  all  to  be  regarded  in  confidering  the 
nature  of  bodies.  No  atom  has  an  "aflual  reft, 
although  we  afcribe  reft  to  them.  We  mean, 
that  reft  muft  be  the  refult  of  their  own  confti- 
tution  and  innate  aflion  ; and  if  they  are  made 
to  move  by  foreign  caufes,  we  do  not  take  thefe 
motions  into  our  prefent  confideration.  So  of 
all  the  things  above  enumerated,  when  we  pro- 
nounce them  to  be  qiiiefcent,  we  mean  that  they 
are  fo,  relative  to  any  internal  aflivities  which  be- 
long to  them,  and  conftitute  them,  and  have  no 
motions  but  what  are  induced  from  without,  and 
fuch  they  aftually  have. 


Reft, 
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I Reft,  or  inertia,  being  thus  underftood,  and  ^ 
i folidity,  as  already  explained,  to  confift  in  a 
i refiftence  about  a circumfcribed  extenfion,  thefc 
may  be  predicated  of  every  diftin8:  mafs,  fphere, 
or  extent  of  being,  from  the  primary  particles, ' 
to  the  whole  univerfe. 

That  the  earth  is  a folid  body,  we  know  by  n 
our  touch  ; that  the  other  planets  and  ftars  are 
fo,  we  gather  from  their  emitting  or  refleQing 
light  to  our  vifual  organs,  and  from  other 
analogies.  The  motions  of  the  planets  are  con- 
lidered  as  induced  by  extraneous  caufes;  and 
relative  to  the  aflions  carrying  on  within  them- 

Ifelves,  they  are  at  reft ; thefe  aftions,  proper  to 
each  body,  being  on  the  whole,  equal  in  contrary 
dirediions.  Thefe  bodies,  therefore,  have  the 
qualities  belonging  to  all  matter,  folidity  and 
inertia.  . 

That  the  fpheres,  circumfcribed  within  the  £ 

1 orbits  of  the  feveral  planets,  are  alfo  folid  and 
inert,  and  confequently  material,  is  lefs  obvious, 
and  fuch  language  is  lefs  confonant  to  our  habits 
j of  fpeech  ; but,  I apprehend,  it  may  be  made  to 
i appear  with  equal  certainty. 

I 

A folid  is  a circumfcribed  being,  which,  f 
from  its  own  internal  a6livities,  refifts  on  all 
i D d fides. 
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Tides.  No  prefcribed  quantity  of  refiftence  is 
neceflary,  that  may  vary  indefinitely.  In  order 
to  folidity,  a being  need  not  refift  as  much  as 
iron  or  wood  or  air  ; it  may  be  far  lefs  denfe 
than  thefe,  and  yet  be  folid,  provided  it  refifts 
on  all  fides. 

^ The  term  folid  is  applied  to  a fpccies  of  being 
having  a determinate  charaTler,  that  is,  a cir^ 
cumfcribed  refiftence  ; not  to  any  fixed  degrees 
of  that  refiftence.  As  there  may  be  invifible 
^ folids,  like  air  difcovered  by  the  touch,  fo  there 
may  be  intangible  ones,  difcovered  by  inference 
from  other  phenomena.  Tangibility  belongs  to 
that  degree  of  refiftence,  in  folids,  which  is  ca- 
pable of  producing  a certain ' change  on  fuch 
folids  as  our  organs  : a lefs  degree  will  fail  of 
being  manifeft  to  our  touch ; but  philofophers 
are  abundantly  convipced,  that  one  fenfe  is  not 
the  criterion  of  exiftence,  but  fuch  inferences  as 
refult  from  the  teftimony  of  all.  It  is  the  pro- 
perty of  fire  to  give  the  feeling  of  heat^  but  not  of 
all  degrees  of  fire  ; for  we  are  affiired  of  the 
prefence  of  fire  in  bodies,  which  are  cold  to  our 
fenfe.  Light  may  be  proved  to  exift,  where 
the  eye  would  announce  a total  darknefs. 

H In  like  manner,  matter  has  its  degrees  of 
intenfity.  Water  is  lefs  denfe  than  ftone,  air 
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j than  water,  vapour  than  air,  light  than  vapour  5 
<1  and  as  light  is  intangible,  excepting  to  the  optic 
i nerve,  why  may  not  matter  ftill  lefs  denfe  than 
light  exift,  to  us  invifible  as  well  as  intangible  ? 

We  fhall  not,  therefore,  be  mifunderftood,  i 
I when  we  fay  the  planetary  fpheres  are  material, 

I that  we  think  them  grofs,  like  the  matter  around 
j us,  or  that  we  adopt  the  folid  orbs  of  the  Ptole- 
maic fyftem,  or  the  denfe  fubftance  of  the  vor- 
tices of  Des  Cartes.  But  we  fay  the  celellial 
orbits  exhibit  evident  proofs  of  their  being  c/r- 
cumjcribed  extenfionSy  refijling  on  all fideSy  and  inert; 
and  of  having,  thus,  the  charaQeriftics  of  matter, 
and  being  altogether  fimilar  to  fenfible  bodies, 
except  a difference  in  degree. 

We  know  from  obfervation,  that  a fphere  of  ^ 
aflivity  extends  to  fome  diftance  around  our 
earth  : and  we  fhall  confider  it  as  a datum  that 
fimilar  fpheres  extend  around  all  the  planets, 
and  the  fun  ; by  which  they  interchange  a mu- 
tual influence  ; and,  alfo,  about  the  fixed  ftars, 
although  their  agency  is  lefs  apparent  to  us. 
To  what  limits  thefe  fpheres  of  adivity  extend, 
about  each  celellial  body,  we  do  not  here  in- 
quire. 
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The  phenomena  of  falling  bodies  in  different, 
parts  of  the  atmofphere  furrounding  our  earth 
may  ferve  to  illuflrate  the  diftinftion  we  wifh  to 
have  clearly  underftood,  between  the  part  of  an 
atom,  and  the  whole.  Since,  on  every  part  of 
^ the  earth’s  furface,  bodies  fall,  the  agency,  there- 
fore, by  which  they  fall,  extends  ^all  round  the 
earth.  The  whole  of  this  fphere  of  agency  we 
call  a fphere  of  matter,  lefs  denfe  than  our  earth, 
and  enveloping  it;  but  if  we  fpeak  of  any  fepa- 
rate  part,  we  call  it  immaterial.  Thus  it  is  an 
immaterial  fubftance  and  agency  which  caufes 
a flone  to  fall ; becaufe  this  is  done  by  a portion 
of  the  fphere  : in  each  portion  the  fphere  is 
aftive,  in  the  v/hole  inert ; in  each  part  immate- 
rial^ as  a whole^  a material  but  rare  and  fubtle 
orb. 

M The  unity  and  order  of  each  diftinft  fyftem, 
and  of  the  entire  univerfe,  demonftrate  a mu- 
tual refiftence  to  each  other,  and,  at  the  fame 
time,  a mutual  attachment  of  thefe  fpheres  of 
aQivity. 

N The  earth  and  moon,  in  their  revolution  about 
the  fun,  carry  along  with  them  their  refpeftive 
fpheres  of  a6livity  ; but  neither  penetrates,  nor 
is  penetrated  by  the  other.  The  fame  may  be 
faid  of  Jupiter  and  Saturn,  with  their  moons; 
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and  all  the  planets,  with  .the  fiin,  revolving 
about  their  common  centre,  preferve  their  dif- 
tances  from  that  centre  ; and  fince  the  very  be- 
ing of  the  univerfe  depends  upon  every  part 
preferving  its  proper  diftance  from  every  other, 
there  can  be  no  doubt  but  a powerful  agency  is 
prepared  to  refiji  any  tendency,  a6lual  or  poflible, 
to  the  falling  together  of  the  celeftial  bodies. 

It  is  equally  effential  to  the  prefent  ftate  of  o 
things,  that  the  planets  are  not  too  widely  fcat- 
tered  afunder,  as  that  they  do  not  approximate 
too  near ; and  that  every  part,  planets,  fun,  and 
fixed  ftars,  neither  encroach  upon  each  others 
limits,  nor  any  of  them  fly  off,  detached  and  loft 
from  the  fyftem,  into  boundlefs  fpace  : hence  it 
is  as  evident  that  there  exifts  an  attaching  force 
to  preferve  the  connexion  and  order  of  thefe 
parts,  as  it  is  that  there  exifts  a propelling  power, 
to  prevent  their  rufhing  together  into  one  com- 
mon mafs. 

Without  an  attaching  power,  the  unity  of  the  p 
whole  could  not  be  preferved  ; without  a refill- 
ing, the  diftin6lnefs  of  parts  mull  be  deftroyed. 

This  two-fold  power,  which  is  neceffary  to  the  ^ 
exiftence  of  the  larger  planetary  fyftem,  we  have 
before  fliewn  to  be  neceffary  to  the  exiftence  of 

a fingle 


[ 206  ] 

a fingle  atom  ; that  is,  a refiftence  of  the  parts 
to  a nearer  approach,  and  to  a more  diftant  re* 
cefs  (E,  &c.  29),  and  in  this  we  perceive  a per- 
fe6l  fimilitude  between  the  nature  of  the  general 
fyftem,  and  of  the  fmalleft  atom. 

R If  we  regard  any  fingle  fphere  of  a6livity,  we 
may  refemble  it  to  a fingle  atom.  It  is  a com- 
plete exiftence  in  itfelf ; a whole,  formed  of  its 
' own  parts.  Thus  we  may  regard  the  fphere  of 
the  earth’s  a6livity,  of  the  moon’s,  of  Jupiter’s, 
Saturn’s,  or  the  fun’s. 

s If  we  regard  any  of  thefe  fpheres  in  their  re- 
lation to  other  fpheres,  we  may  refemble  them 
to  atoms  in  their  relation  as  cohering  to  other 
atoms. 

T Thus  the  fpheres  of  the  earth  and  moon  co- 
here  together  ; of  Jupiter  and  his  fatellites  ; of 
Saturn  and  his  fatellites ; and  thefe  may  be  con- 
fidered,  again,  as  compound  maffes,  which,  to- 
gether with  the  fpheres  of  the  other  planets,  all 
cohere  with  the  fphere  of  the  fun's  a6livity,  or 
are  involved  in  it. 

u Again,  the  whole  fphere  of  our  folar  fyftem 
coheres  with  contiguous  fpheres  of  the  neareft 
fixed  ftars ; and  each  of  thefe  immenfe  orbs  of 
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aftivity  may  be  regarded  as  an  atom^  in  relation 
to  the  whole  univerfe  ; and  the  univerfe  as  a 
, quiefcent  mafs  conftituted  by  the  cohefion  of 
I thefe  atoms,  in  a manner  analogous  to  the  for- 
mation of  any  fmall  and  more  denfe  body,  by 
its  component  atoms. 

^ Our  habit  of  conceiving  the  planets  to  re-  x 
volve  in  fpaces  almoft  or  altogether  void,  and 
as  attracting  each  other,  at  great  diftance,  through 
this  void,  may  impede  the  familiar  conception 
of  thefe  fpheres  of  aftivity,  as  extenfions  of  adual 
and  ACTIVE  substance  diffufed  around  each 
planet : but  we  have,  all  along,  alTumed  it  as 
evident,  that  where  there  is  aCliony  there  is  Jub- 
Jlantial  exijlence^  and  confequently  that  to  what- 
ever apparent  diftance  bodies  manifeft  that  power 
called  attraCliony  it  is  not  truly  a diftant  a8:ion, 
but  the  aQ:ion  of  a fubftance,  prefent  where  it 
aQ:s,  and  confequently  extended  about  the  cen- 
tral globe  (faid  to  poflefs  the  attractive  force), 
to  the  diftance  of  the  body  aCled  upon.  The 
planets,  therefore,  cannot  be  faid  to  attraCl  or 
aCl  upon  each  other,  at  a diftance,  or  through 
void  extenfions  ; their  fpheres  of  attraClion,  as 
they  are  called,  are  fpheres  of  an  active  sub- 
stance, lefs  denfe  than  the  planet  which  occu- 
pies the  centre  of  thofe  fpheres ; and  the  aClive 
fphere  of  each  planet  afts  not  on  the  body  of 
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another  planet,  but  on  the  a5iive  fphere  of  that 
other  planet,  extended  fo  as  to  interfeft  the  for- 
mer. This  idea  is  not  diffonant  to  the  opinion 
of  Newton,  who  exprefsly  rejeQs  the  notion  of 
bodies  a6ting  at  a diftance,  as  being  what  no 
philofopher  can  entertain. 

Y The  analogy  we  have  obferved  between  th« 
feparate  fpheres  of  aQivity,  which  encompafs 
each  their  proper  central  body  or  planet,  and 
the  primary  atoms  ; and  between  the  attachment 
of  thefe  fpheres,  and  the  cohefion  of  thofe  atoms, 
leads  us  neceffarily  to  a fimilar  method  of  invef- 
tigation  in  each,  and  we  have  here,  as  in  the  in- 
quiry concerning  the  formation  of  matter,  two 
diftin6l  fa8:s  to  difcourfe  upon,  in  their  proper 
order  ; the  formation  of  any  fingle  fphere 
of  a61:ivity  ; Jecondly^  .the  mutual  attachment  of 
thofe  fpheres. 

z And  in  each  of  thefe,  the  fimilitude  of  the 
fafts  leads  precifely,  by  the  fame  Heps,  to  the 
fame  conclufion.  (See  Ch.  6.  P.  2.)  Each 
fphere,  that  of  the  earth  for  example,  in  all  its 
parts,  feparately  taken,  is  aflive  ; whether  we 
regard  this  fphere  as  acting  on  that  of  the  moon, 
to  retain  it  within  Its  proper  limits,  or  in  the 
more  familiar  fafts  of  gravitation,  near  the  fur- 
face  of  the  earth,  we  fee  it  aftively  demonftrated; 
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but  the  equality  of  all  thefe  adions  on  oppofite 
fides,  makes  their  refult  nothing,  and  the  whole 
fphere  as  an  unit  inadive  : accordingly,  philo- 
fophers  are  agreed,  that  the  earth  is  not  moved 
by  the  gravitating  tendencies  upon  its  furface,' 
becaufe  they  are  contrary  and  equal.  • 

But  this  adivity  of  parts,  afid  thefe  various  a 
adions  of  gravitation,  carrying  on  above  the 
earth’s  furface,  in  a medium  of  active  sub- 
stance, are  produced  by  the  motion  of  that  fub- 
ftance  (z  i66),  and  as  the  adivity  exijls  only  in 
feparate  parts,  and  is  nothing  in  the  colledive 
whole,  fo  the  motions,  in  like  manner,  mull  be 
motions  of  partSy  which  refult  in  the  reji  of  the 
whole. 

And  fuch  a motion  can  be  no  other  than  a b 
revolving  motion  about  a quiefcent  centre:  and 

HENCE  WE  INFER  THAT  THE  ACTIVE  SPHERES 
WHICH  ENCOMPASS,  SEVERALLY,  EACH  SE  CO  ND- 
ARY  PLANET,  PRIMARY  PLANET,  THE  SUN,  AND 
EVERY-  FIXED  STAR,  ARE  SPHERES  REVOLVING 
ABOUT  THEIPv  PROPER  CENTRES,  AND  THAT  BY 
THIS  REVOLVING  MOTION  THEY  EXIST,  AND 
PERFORM  THEIR  ACTIONS. 

Refpeding  the  cohefion  of  thefe  fpheres,  we  c 
fay  they  cannot  hold  each  other  together  by  any 
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diftant  a6lion  ; neither  by  (imply  coming  in  con- 
ta6l  at  their  furfaces ; but  it  is  neceffary  that 
parts  of  two  attached  fpheres  fhould  interfefl 
each  other,  and  that  their  fubftances  at  thefe 
interfering  parts  fhould  intermix,  and  their  ac- 
tions be  blended  in  fuch  fort  as  to  conftitute 
thefe  conjoined  portions,  common  to  either 
fphere,  the  bond  of  attachment  between  both. 

D , In  the  celeftial  machinery  there  are  two  fpe- 
cies  of  attachment  to  be  traced.  The  jirji  is  that 
of  fpheres  interfering  each  other,  in  portions, 
the  remaining  portions  extending  without  each 
other  ; the  fecond  fpecies  of  attachment  is  when 
lefs  fpheres  are  zvholly  contained  within  greater. 

E The  fphere  of  our  folar  fyftem  can  only  be 
connered  to  the  fpheres  of  the  fixed  ftars  by 
interferion  of  portions  of  the  fpheres  ; but  the 
fmaller  fpheres  of  the  planets  belonging  to  our 
fyftem,  are  contained,  and  wholly  enveloped 
within  that  larger  fphere. 

r ‘When  any  fphere  of  arivity  involves  arrother 
fphere,  in  fuch  a manner  that  the  involved  fphere 
is  fingly  ared  upon  by  the  other,  in  which  it  is 
contained,  it  will  neceflarily  follow  that  this 
contained  fphere  will  be  carried  about  the  centre 
of  the  other  fphere,  by  the  revolving  motion  of 
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that  other ; or,  that  each  fphere  will  be  carried 
about  a common  centre  by  the  conjoined  revol- 
ving motions  of  each. 

From  hence  the  revolutions,  both  of  the  pri-  o 
mary  and  fecondary  planets,  afcertained  by  ob- 
fervations,  might  be  demonftrated  a priori^  could 
their  relative  diftances  be  afcertained,  indepen- 
dent of  the  knowledge  of  their  motions. 

The  moon  and  earth,  by  their  vicinity,  ought  ^ 
to  revolve,  by  the  mutual  adions  of  their  fpheres 
of  a6livity,  about  a centre  common  to  both. 

The  fame  may  be  faid  of  tlm  other  fatellites,  j 
refpefting  their  primaries, 

. All  of  thefe,  primaries  and  fecondaries,  being  k 
involved  within  a larger  and  parent  fphere,  ought 
to  be  carried  about  a common  centre,  by  that 
larger  vortex. 

But,  at  lead,  the  foregoing  principles  ferve  to  l 
afford  a caufe,  true,  fufhcient,  and  intelligible, 
of  the  revolutions  of  the  celeftial  bodies. 

. When,  in  the  fccond  fpecies  of  attachment^  any  m 
fphere,  inftead  of  being  fingly  afted  upon  by 
another  fphere,  is,  at  feveral  parts,  interfered 
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by  feveral  other  furrounding  fpheres,  and  at* 
tached,  in  this  manner  to  each,  fuch  a fphere 
cannot  be  carried  about  the  centre  of  any  other 
fphere,  becaufe  it  is  attached  to  fever  aly  but  muft 
remain  at  reft. 

N Hence  appears  the  reafon  why  the  fun  and 
fixed  ftars  are,  relatively  to  each  other,  at  reft, 
and  form  a quiefcent  mafs,  or  an  univerfe  fixed 
and  immovable. 

o For  the  multitudinous  fpheres  of  the  fixed 
ftars,  furrounding  each  other  on  all  fides,  and 
each  being,  in  various  parts,  interfered  by  its 
contiguous  furrounding  fpheres,  and  held  to 
each  by  the  interfered  portions,  every  fphere 
muft,  thus,  be  retained  at  reft. 

p And  wherever  the  univerfe  has  its  boundaries, 
the  external  fpheres,  although  they  cannot,  like 
the  internal  ones,  be  furrounded  by  other  fpheres, 
may  yet  be  each  attached  to^  feveral  others,  and 
being  held  by  each,  be  prevented  from  obeying 
the  revolving  motion  of  either,  and  thus,  alfo, 
retained  at  reft. 

o And  if  our  vifible  univerfe  be  a whole,  uncon- 
nered  with  any  other  creation,  and  not  forming 
a part  of  a ftill  larger  fyftem  of  being,  -it  ought, 
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by  our  principles,  to  poflefs  actual  rest, 
while  all  its  component  part^  fubfift,  and  conftU 
tute  that  whole,  by  their  actual  motions. 

But  if  our  vifible  creation  be  only  a part  of  a R 
larger  one,  a link  of  a more  extended  chain, 
which  embraces  wider  and  remoter  regions,  than 
thofe  from  whence  the  fmalleft  telefcopic  ftar 
darts  its  rays,  then  by  the  fame  principles,  and 
by  the  general  analogy  of  things,  our  univerfe 
muft  have  \is  proper  motion  in  that  larger  sys- 
tem, of  which  it  is  but  a component  part,  and 
which  other  and  unknown  worlds  combine  to 
frame. 


End  of  the  Second  Part. 
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PART  III. 

A further  Invejligation  of  the  Nature 
and  Laws  of  the  Active  or  Ele- 
mentary Substance. 


CHAP.  I. 


Origin  of  Phyfcal  Power^  exemplified  in 
Elaftic  Bodies^  Inflammable  Bodies,  Che- 
mical Operations,  Living  Proceffes,  and 
Gravity. 

H E R E is  a power  of  volition,  and  a power  a 
which,  fo  far  as  obfervation  can  go,  ap- 
pears to  be  independent  of  volition  i this  latter 
is  called  phyfical  power. 

Aflivity,  and  confequently  power  % has  been  b 
found  to  have  its  origin  in  motion. 


• See  Definitions. 
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c But  it  is  phyfical  power  or  adivity,  alone, 
which  we  mean  to  confider  as  derived  from  mo- 
tion. The  adivky,  or  power  of  mind,  we  do 
not,  in  this  place,  take  into  confideration. 

D If  power  proceed  from,  or  rather  belong  to 
motion,  whence  does  the  motion,  in  all  cafes, 
proceed  ? 

E An  impelling  body,  being  in  motion  before 
it  impelled,  may  be  conceived  to  be  a vehicle  of 
fomething  motive,  which  it  can  impart  in  the 
impulfe  ; but  when  no  motion  is  feen  to  precede 
an  adion  or  exertion  of  power,  only  to  follow  it, 
whence  can  it  be  fuppofed  the  motion  proceeds? 
Whence  the  motion  of  falling,  generated  in  a 
body,  when  left  without  a fupport?  Whence 
that,  in  an  elaftic  fubftance,  left  to  itfelf,  after 
compreflure  ? Whence  that,  proceeding  from 
inflammable  bodies,  as  gunpowder  ? Whence 
the  inteftine  motions  of  chemical  changes,  thofe 
of  vegetation,  or  of  animal  life  ? ■ 

j.  It  appears  from  what  has  been  fliewn  to  be 
the  conftitution  of  matter,  that  all  bodies  con^ 
tain  within  them  a fource  of  motion,  though 
themfelves  be  at  reft. 


For 
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For  the  primary  component  parts,  or  atoms,  c 
are  fo  many  little  fpheres,  revolving  about  their 
proper  centres;  and  thus  the  whole  mafs  of  every 
body  is  made  up  of  motion,  exifts  by  motion, 
and  is  full  of  motion  ; it  is,  therefore,  an  obvious 
fource,  out  of  which  motion  may  proceed. 

But  bodies  neither  are  moved  by  their  own  h 
internal  motions,  nor  immediately  generate  other 
motions  except  placed  in  particular  circum- 
ftances,  not  natural  : an  elaftic  body  produces  no 
motion  unlefs  it  be  firft  comprelfed ; nor  inflam- 
mable bodies,  unlefs  fire  be  applied  to  them. 

Some  acceflary  circumftances  are,  therefore,  i 
neceflary  in  order  that  bodies  fhould  give  out  a 
portion  of  their  internal  motion,  which,  in  their 
natural  and  ordinary  ftate,  is  deftined  and  em- 
ployed for  the  maintenance  of  the  body,  and 
which  circulates  and  abides  within  it. 

The  bending  of  fteel,  or  of  any  elaftic  body,  ^ 
puts  it  in  a preternatural  ftate.  The  bended  body 
prefles  on  whatever  detains  it,  and  by  prefling, 
continually  pours  out  a current  from  within  it 
(r  127) ; and  when  the  body  is  no  longer  forci- 
bly detained  in  a bended  form,  it  reftores  itfelf, 
that  is,  its  parts  begin  to  move,  and  regain  their 
natural  ftate,  after  which  the  body  exerts  no 
F f impulfe. 
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impulfe,  nor  gives  out  z.ny  motion,  Agreebly  to 
this,  moft  bodies  are  found  to  diminifh  of  their 
elafticity,  after  a time,  by  remaining  bended;  the 
internal  ftru61;ure  is  changed,  or  Its  force  weak- 
ened, by  the  lofs  of  fo  much  motion,  deftined  for 
its  fupport. 

L If  A,  M.  fig.  ‘i.  be  an  elaftic  body  not  bended, 
and  p.  p.  p.  be  primary  atoms  of  the  mafs,  inter- 
fering each  other,  fo  as  to  cohere  ; thefe  atoms 
will  have  each  its  proper  revolution  about  its 
own  centre,  returning  always  into  the  fame 
orbit. 

Let  A.  M.  fig.  2.  be  the  fame  body  bended, 
the  atoms  p.  p.  p.  will  then  be  flattened,  and  the 
atoms  q.  q.  q.  will  be  elongated.  This  change  be- 
ing preternatural,  every  atom  will  tend  to  re- 
aflurne  its  proper  orbit,  and  this  tendency  will 
produce  the  fpring  of  the  body  to  unbend  itfelf; 
and  as  it  preffes  outwards,  part  of  the  revolving 
matter  of  each  may  penetrate  the  neighbouring 
atoms,  as  reprefented  by  the  dotted  lines ; and 
thus  getting  out  of  its  due  cifculation,  and  be- 
ing in  a manner  let  loofey  fuch  part  of  the  re- 
volving. matter  of  the  atoms  may  pervade  the 
mafs,  and-  become  a current  of  active  sub- 
stance flowing  out,  at  either  end,  of  the'  bended 
elaftic  body. 


Inflammable 
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Inflammable  bodies,  by  the  acceffion  of  fire,  n 
a fubftance  highly  aQive,  acquire  alfo  that  fame 
aftive  ftate  ; but  by  thus  in  a manner  letting 
loofe  their  aQivity,  the  ftrufture  is  damaged 
and  deftroyed,  the  revolving  fpheres  which  form- 
ed the  atoms  of  the  body  are  unfolded,  at  leall 
in  part,  and  the  active  substance  of  the 
body  affumes  a new  form,  more  near  to  its  prif- 
tine  ftate.  Accordingly,  we  find  inflammable 
bodies  wholly  deftroyed  by  combuftion,  and  fee 
them  diflipate  in  the  form  of  more  fubtle  ele- 
.ments. 

In  chemical  operations,  and  the  procefles  of  ^ 
living  bodies,  the  inteftine  motions  proceed  from 
and  ferve  to  prove  the  reality  of  the  conftituent 
revolving  motions,  by  which  the  bodies  exift. 
As  each  atom  exifts  and  holds  to  other  atoms  by 
its  revolving  motion,  it  is  eafy  to  conceive  that 
a great  diverfity  may  obtain  in  their  arrange- 
ment, and  that  they  may  have  various  relations 
among  each  other,  and  various  affinities,  where- 
^by  parts  in  union  may  fecede,  and  new  unions 
form,  and  different  orders  of  parts  compound 
and  decompound ; and  hence  folutions,  precipi- 
tations, chryftallizations,  fermentations,  evapo- 
rations, fublimations ; hence  digeftion,  fecretion, 
circulation,  affimulation,  and  the  various  animal 
fandions.  . - 
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p The  revolving  motions  by  which  matter  exifls 
in  any  forrUy  is  a general  basis  for  the  internal 
powers,  which,  operating  by  particular  and  un- 
known laws,  produce  the  various  changes  of  form. 
The  revolving  motions  afford  a phyfical  power^ 
aftually  prefent  in  all  bodies,  and  adequate  to 
the  produ6tions  of  all  their  changes ; it  is  only 
concerning  its  particular  laws  of  operating^  to 
produce  thofe  changes,  that  we  are  yet  ignorant 
(kj88). 

Q There  is  a phyfical  power  which  does  not  re- 
fide  in  bodies,  ufually  denominated  it  is 

that  whereby  bodies  fall,  and  are  heavy.  This 
power  furrounds  the  earth,  and  it  is  probable, 
all  the  planets,  to  great  diftances.  And  fince  all 
phyfical  power  confifts  in  motion,  motion  muft 
therefore  furround  the  earth,  and  planets,  to  what- 
ever diflance  gravity  extends  about  them;  fuch 
-are  the  fpheres  of  a6livity  above  deferibed 
(k  203). 

R But  this  is  a motion  differently  circumftanced, 
in  refpeft  to  us,  from  thofe,  which,  by  the  re- 
volutions of  primary  atoms,  form  bodies. 

s An  atom  is  a fmall  fphere,  the  refiflence  of 
which  we  difeover  from  without^  and  on  all  fides 
of  the  fphere.  The  a6lion  which  furrounds  our 

earth. 
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earth,  is  a larger  fphere,  within  which  we  our- 
felves  are  contained ; and  we  can  only,  at  any 
one  time,  and  place,  experience  the  refiftence 
in  one  certain  dire6lion,  i,  e,  towards  the  centre. 

Again,  an  atom  is  a fphere  of  greater  denfity,  t 
which  affords  a more  flrong  refiftence  ; and  the 
fphere  which  furrounds  the  earth,  a fphere  of  lefs 
denfity,  refilling  lefs  powerfully.  An  atom  in  an 
extenfion  which  is  too  fmall  to  be  perceived, 
refills  too  powerfully  for  our  flrength  to  over- 
come. The  a6lion  of  gravity,  in  a much  larger 
extent,  we  can  overcome,  and  in  very  fmall  exten- 
fions  it  is  not  perceptible  : we  feel^  no  weight  in 
a very  fmall  body,  which  yet  may  be  fo  hard, 
that  a man's  flrength  cannot  break  it. 

Thus  we  find  that  mature  contains  within  itfelf  u 
all  the  powers  neceffary  to  her  oeconomy ; and 
if  it  be  true  that  power  is  neceffary  to  a con- 
tinued exiflence  of  our  being,  in  any  form,  that 
conflituent  power  is  to  be  regarded  as  the  agent 
in  thofe  changes  of  form,  which  all  things,  fuccef- 
fively,  affume. 


CHAP. 
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CHAP.  II. 


Origin  of  Motion. 

A 1 F power  originates  from  motion,  it  feems  next 
^ in  order  to  inquire  from  whence  motion 
arifes. 

B We  eafily  gather,  from  obfervation,  that  bo- 
dips  do  not  begin  to  move  from  any  caufe  within 
themfelves,  and  thence  we  are  led  to  feek  an  ex- 
ternal caufe. 

c We  fee  that  bodies  are  moved  by  the  impulfe 
of  other  bodies,  and  hence  we  know  impulfe  to 
be  an  external  caufe  of  motion  ; an  impelling 
body  did  not  acquire  motion  from  within  itfelf, 
but  from  an  external  caufe  ; and  if  this  external 
caufe  were  another  impulfe,  the  caufe  of  the 
motion  of  that  laft  impelling  body  is  to  be  fought: 
and  as  fucceflive  impulfes  are  not  infinite,  there 
is  always  a firll  impulfe,  in  every  feries,  which 
did  not  derive  motion  from  impulfe,  and  confe- 

quently 
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quently  it  mull  have  derived  it  from  fome  other 
external  caufe. 

That  other  external  caufe  of  motion,  befides 
impulfe,  we  are  to  inquire. 

This  caufe  cannot  be  body,  fince  body  is  of  e 
itfelf  quiefeent  (b  222). 

For  this  reafon,  obfervation  cannot,  in  this  f 
refearch,  afford  us  any  immediate  aid,  fince  only 
bodies  are  the  fubjefis  of  our  obfervation. 

. We  muft,  therefore,  profecute  the  inquiry  by  « 
the  exercife  of  our  intellefl  alone ; obfervation 
can  only  affift  us  in  a fecondary  way,  by  afford- 
ing analogies,  and  other  materials,  to  reafon 
upon.  < . 

\ 

We  are  firft  t.6  feek  fimple  and  intelligible  n 
caufes,  before  we  admit  obfeure  and  myftical 
ones. 

We  are  to  prefer  a caufe  analogous  to  other  i 
known  caufes,  before  one  which  is  different  from 
the  vifible  order  of  nature. 

The  mofl;  natural  and  obvious  analogy  by  % 
which,  in  our  prefent  inquiry,  we  are  to  reafon 

. from 


from  fafts  ohfervedy  to  the  difcovery  of  an  invijt* 
ble  caufe,  is  that  of  impulfe, 

Impulfe  is  the  only  vifible  caufe  of  motion 
an  invifible  caufe,  which  is  in  any  way  allied  to 
impulfe,  muft  be  preferred  before  one  wholly 
unconnefted  with  it. 

It  is  from  motion  bodies  derive  their  impellwg 
power,  and  become,  themfelves,  caufes  of  motion. 

The  caufe  we  now  feek  is  not  body  (d  223), 
and  therefore,  in  refpe8:  to  its  JubJlancey  has  no 
apparent  alliance  with  impulfey  which  is  perform- 
ed by  body  : but  fince  there  are  only  two  things 
neceffary  to  an  impelling  power,  viz.  body,  and 
the  motion  of  the  body;  and  the. caufe  we  now 
feek  ought  to  be  allied  to  impulfe,  and  is  not  in 
its Jiibjlance  allied  to  it,  as  body,  it  can  only  be 
allied  to  it  in  its  inodcy  that  is,  in  its  motion. 

The  invifible  and  original  caufe  of  motion 
ought,  therefore,  to  be  a fubftance,  motive,  but 
not  corporeal. 

Thus  we  arrive  at  the  fame^  principle,  the 
ACTIVE  SUBSTANCE,  whicli  to  difcovcr  and 
underfland,  has  been  the  main  bufinefs  of  the 
preceding  pages. 
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We  are  then  led  to  conclude,  that  bodies  q 
which  are  moved,  and  not  by  impulfe,  are- moved 
by  a motive  fubflance,  not  corporeal. 

If  we  were  next  difpofed  to  ailc,  how  this  in-  r 
corporeal  fubflance  moves,  bodies,  we  are  ready 
again  to  fludy  the  analogy  of  the  Jenfihle  caufe. 

Bodies,  in  impulfe,  a6l  by  their  prefence  con-  s 
‘ tiguous  with. the  body  moved,  and  not  by  con- 
I tiguity  alone,  but  by  preffure^  whereby  the  agent 
is  difpofed  to  penetrate  the  patient,  wldch  in 
foft  bodies  it  does,  but  in  hard  is  refilled. 

So  alfo  the  incorporeal  agent  ought  to  a8.  by  t 
its  prefence,  contiguity,  and  difpofition  to  pene- 
trate the  patient ; but  being  incorporeal,  and 
^incapable  of  being  refifled  by  hard  bodies,  it 
ought  alfo  adually  to  penetrate  all  bodies  that  it 
meets  in  its  courfe  ; and  whereas  bodies  afl  by 
their  difpofition  to  penetrate,  this  ought  to  ali 
by  its  aftual  penetration. 

From  the  motive  nature  of  this  fubflance,  and  ^ 
the  perfe8;  permeability  of  bodies  to  it,  its  fuc- 
celfive  flo'w  through  ferics  of  impelling  bodies', 
and  in  all  impulfe,  is  eafily  proved,  as  may  be 
fecn  above  (u  128). 


Hence, 


C 226  ] 


X Hence,  from  the  analogy  of  impulfe,  we  dif-* 
cover  an  invifible  original  caufe  of  motion, 
which  ferves  reciprocally  to  throw  a new  light 
upon  impulfe  itfelf,  from  whofe  aid  we  were  led 
to  it. 


y For  impulfe,  although  it  is  a vifihle  caufe,  is 
yet  an  ohjciire  caufe  of  motion.  All  that  we  fee 
of  impulfe  is  the  approach  of  the  impelling  body, 
its  co.nta8;  and  its  preffure  on  the  patient ; we 
fee  motion  in  the  patient  follow  thefe  appear- 
ances, but  an  obfcurity  ftill  pervades  the  fa6l  j 
for  all  appearances,  in  impulfe,  take  place  with- 
out  the  patient;  motion,  their  efFe6l,  exifts  within \ 
what,  therefore,  conjoins  the  external  caufe  with 
the  internal  effe^f  Here  the  continuity  of  our 
ideas  is  interrupted,  the  chain  is  broken,  a chafm 
prefents  itfelf,  in  which  our  minds  are  bewilder- 
ed, without  light  or  guide.*  » 

z The  continuity  is  reftored,  the  link  fupplied, 
the  chafm  filled  up,  a light  and  a guide  are  found, 
when,  in  impulfe,  we  trace  the  invifible  flow  of 
the  pervading  active  substance,  conveying 
from  the  vehicle  without^  the  impelling  body,  to 
the  new  receptacle  within^  the  newly  moved 
body,  an  aftual  and  efficient  caufe. 


The 
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The  ACTIVE  INCORPOREAL  SUBSTANCE,  by  A 

its  motion,  is  the  origin  of  motion  in  bodies  j 
what  then  the  origin  of  motion  in  this  incor- 
poreal fubftance  is,  we  muft  next  inquire* 

We  fuppofe  that  all  beings,  fave  the  Supreme  b 
Caufe,  are  the  creatures  and  inftruments  of  that 
caufe. 

Every  fuch  fubordinate  being  mull  exift  in  a c 
ftate  of  motion  or  of  reft. 

But  that  which  exifts  in  reft,  can  have  no  fub-  d 
ordinate'  a6l:ivity,  cannot  be  an  inftrument  of 
another ; abfolute  reft  is  abfolute  death,  the  pri- 
vation of  all  power,  all  faculty,  all  inftrumenta- 
lity  ; it  is  pure  and  abftraft  paffivity,  it  can  fuf- 
fer  agency,  but  exercife  none^,  it  can  fill  up  no 
place  in  a chain  of  being,  becaufe  incapable  of 
any  agency,  even  in  the  loweft  degree  fubor- 
dinate. 

b In  ftriftnefs,  abfolute  reft  and  inadivity  cannot  have  cxift- 
cnce,  and  therefore  cannot  fufFer  agency,  any  more  than  exer- 
cife it.  Exiftence  itfelf,  implies  aftivity  ; it  is,  therefore,  only 
conditionally  faid,  that  which  exifts  at  reft  (if  any  fuch  being 
does  exift),  can  fufFer  adlivity,  that  is,  if  it  can  be  conceived  to 
exift,  it  can  be  conceived  to  fufFer, 
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£ li’  i'ubordinate  beings  we^e  created  from  non- 
entity, would  the  Creator  have  produced  an  i:  . 
inaclive  lump  of  exifience^  as  the  immediate  work 
of  his  hands  ? Could  death  have  been  the  off;  | 
fpring  of  the  Parent  of  life  ? 1 

F If  inferior  beings  have  exilled  always,  and  if  || 
any  fuch  were  always  inert,  from  inertia,  what  9 
a6livity  could  arife,  what  change,  what  fucceffion  ■ 
of  exiftence,  from  the  negation  of  all  faculty  and  ■ 
all  power  ? | 

G If  the  firft  origin  of  things,  if  Deity  be  an 
aclive  caufe,  fo,  alfo,  mull  fecondary  and  inftru- 
mental  origins  be.  If  inertia  can  be  an  immedi- 
ate agency,  it  may  be  a remote ; if  inertia  can  a6i  , 
in  any  degree,  it  can  acl  in  every  one  ; either  we 
mull  exclude  ahjoluie  inaBivity  from  exiftence,  or 
allow  of  no  other  exiftence  ; it  can  do  nothing, 
or  it  can  perform  all. 

y Whatever,  therefore,  be  the  elementary  fub-  3 
ftance  from  which  creation  alTumed  its  prefent  j 
form,  whether,  an  incorporeal  uncohering  being,  | 
or  whether,  as  is  the  prevailing  idea,  in  this  day,  f’ 
certain  primitive  bodies,  fmall  and  very  hard  ; 
this  elementary  being,  whether  produced  from 
nothing,  by  the  creating  fiat,  or  exifting  from 

eternity. 
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eternity,  cannot  he  inaBivCy  cannot  have  exijled  ori- 
ginally in  a Jiate  of  reft. 

If  the  elements  of  things  were  naturally  at  i 
reft,  motion  muft  be  to  them  an  unnatural  ftate, 
to  which  they  muft  be  repugnant.  Nor  can  it  be 
conceived  how  that  to  which  reft  is  natural,  can 
exift  in  motion ; or  how  the  natural  ftate  of  a 
being  can  be  deftroyed  without  the  being  lofing 
its  nature,  and  being  itfelf  deftroyecL 

Since,  then,  reft  is  not  the  natural  ftate  of  the  R 
elements  of  matter,  their  natural  ftate  muft  be 
motion. 

The  motion,  therefore,  of  the  elements  of  l 
nature,  originates  only  with  their  exiftence,  and 
is  coeval  with  their  birth.  Motion  is  the  pri- 
mordial ftate  of  creation,  which  it  cannot  lofe 
without  ceafing  to  be. 

Since  then  motion  is  a ftate  original  and  eflen-  m 
tial,  reft  muft  be  a condition  derived,  fubfequent 
and  accidental. 

And  fince  all  things  that  exift  as  derived,  fub-  n 
fequent  and  accidental,  muft  have  been  pro- 
duced by  thofe  which  exift  as  original  and  eflen- 
tial ; reft  muft  be  the  produdion  of  motion. 

There 
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o There  are  two  relations  of  motion  which  pro- 
duce reft,  equal  concurring  and  equal  contrary 
motions. 

p In  equal  concurring  motions,  all  the  parts  of 
the  confpiring  motions  are  relatively  to  each 
other,  at  reft  ; but  the  whole  are  in  motion. 

Q In  equal  contrary ' motions,  the  parts  which 
move  contrariwife,  move  relatively  to  each  other, 
but  the  whole  is  at  reft. 

R The  reft  we  experience  on  the  earth’s  furface, 
in  a carriage,  or  a veflel  in  motion,  is  of  the  for- 
mer kind,  a relative  reft,  among  parts,  of  a whole 
in  motion. 

s The  reft  of  the  folar  fyftem,  or  of  the  univerfe, 
is  of  the  latter  kind  ; the  motions  of  all  the  parts 
refujt  in  the  reft  of  the  whole. 

T I have  not,  in  difcourfing  on  motion  and  reft, 
ufed  the  diftinflion  generally  adopted,  of  abfolute 
and  relative  motion  and  reft ; both  becaufe  it  did 
not  ferve  my  purpofe,  and  becaufe  I am  not  fatis- 
fied  of  the  propriety  of  thofe  diftin6tions.  I 
rather  apprehend  that  all  motion  is  neceflarily 
relative,  and  all  reft  relative  to  motion  ; for  mo- 
tion being  a change  of  place,  and  place  being  the 

relation 
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relation  between  bodies  compounded  of  diftance 
and  direftion,  that  is,  a relative  thing,  motion 
is  only  the  change  of  relation  between  bodies. 
Reft  is  the  relation  of  equality  and  agreement  in 
motions  (p  230),  or  of  their  equality  and  con- 
trariety (o  230).  In  the  one  cafe,  on  comparing 
confpiring  motions,  their  difference  is  found  to  be 
nothing,  in  the  other,  on  fimrning  up  contrary 
motions,  the  refult  is  a cypher. 

If,  not  confidering  the  true  nature  of  folid  u 
matter,  we  ftiould  imagine  it  to  be  a pure  in- 
aQive  eflence,  void  of  motion,  or  tendency  to 
motion,  and  impenetrable,  it  feems  to  me  that 
no  natural  origin,  or  caufe  of  motion,  could  ever 
poflibly  be  afligned.  For  fuch  a caufe  muft 
either  aQ:  by  its  own  motion,  or  by  fome  other 
way.  If  it  were  fuppofed  to  ad  by  its  own  mo- 
tion, what  being  do  we  know  that  has  motion  in 
itfelf,  or  how  fhould  we  reafonably  fuppofe  that 
one  fort  of  being,  matter,  was  made  without 
motion,  and  another  fort  of  being  was  made  on 
purpofe  to  give  it  motion  that  was  not  natural  to 
it.  But  if  we  fancied  a being  made  motive  on 
purpofe  to  move  matter,  we  could  not  conceive 
how  matter  could  be  moved  by  it,  or  be  moved, 
indeed,  at  all,  if  reft  was  its  proper  nature. 


Matter 
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X Matter  being,  impenetrable,  nothing  could  be 
communicated  to  it,  to  fuperadd  a new  nature, 
and  nothing  exifting  without  it  could  be  con- 
ceived to  produce  Rich  a change.  If  we  fuppofe 
motion  originated  from  fomething  not  motion, 
this  mull  be  confidered  as  a fuppofed  miracle, 
and  not  a natural  caufe. 

Y Nor,  as  others  have  juftly  faid,  can  any  ufe 
be  conceived  in  nature  for  Rich  a being  as 
matter,  thus  deferibed.  It  could  be  only  an  in- 
cumbrance in  creation ; without  thought,  fenfe, 
motion,  or  agency,  it  could  exift  to  no  end  but  to 
employ  the  a6live  and  intelligent  powers  of  na- 
ture in  the  humiliating  office  of  moving  to  and' 
fro,  inceffantly,  an  uncouth,  unyielding,  uncon- 
feious,  and  unanimated  production,  to  which 
they  could  have  no  relation,  and  which  all  intel- 
ligent beings  mull  regard  as  the  opprobrium  of 
exiftence. 

z But  when  matter,  and  reft,  are  regarded  as 
compound  and  relative  beings,  ariftng  from  im- 
materiality and  motion,  into  which  they  may,  by 
decompofition,  again  be  refolved  ; we  no  longer 
find,  in  the  order  of  beings,  that  monftrous  in- 
congruity— that  infinite  void  between  natures  con- 
join ed-^-thofe  oppofite  qualities  in  union — that 
nniverfal  death  where  only  life  is  to  be  found — 

' thofe 


II 

' 
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, thofe  infuper'ible  diiBculties  in  the  fimpleft  fafts — 
I thofe  miracles  in  the  ordinary  courfe  of  nature, 
j, which  the  contrary  hypothefis  creates;  but  we 
j difcover  confcious  and  unconfcious,  material  and 
j|  immaterial,  to  be  gradations  in  being,  links  of 
\ the  fame  chain  which  embraces  and  unites  the 
I univerfe. 


!, 

CHAP.  III. 


I Origin  of  the  Orbicular  Motions,  which  the 
I Active  Elementary  Substance 
ajfumes,  as  the  conjlrudive  Principle' of 
Nature  ; and  the  Laws  of  the  Elementary 
Subjlance. 


elements  of  creation,  by  exifting  in  a 
motion,  exift  in  an  a6live  ftate,  and  are 


fitted  for  performing  a feries  of  fubordinate 
agencies,  and  carrying  on  the  ceconomy  of  na- 
ture. 


H h 


But 
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B But  fomething  befides  motion  was  yet  necef- 
fary  to  produce  the  forms  of  beings,  fuch  as  they 
are.  Motion,  in  the  original  element,  was  a 
phyfical  power,  an  agency  capable  of  producing 
new  forms  of  exiftence  ; it  was  the  aftive  prin- 
ciple of  creative  life,  the  embryo  of  the  future 
world.  But  it  was  power  without  direflion, 
agency  without  order,  aflivity  to  no  end.  What- 
ever exiftences  its  unguided  agitations  produced, 
movements,  equally  capricious,  would  deftroy  : 
connection,  order,  and  permanency,  there  could, 
be  none. 

c To  motion,  in  the  elementary  fubftance,  it 
was  neceffary  a LAW  fhould  be  fuperadded ; 
that  its  agency  fhould  be  guided  to  fome- regu- 
lar purpofe,  and  its  motions  confpire  to  the  pro- 
duction of  uniform  effeCts. 

D Without  fuch  a law,  the  elementary  fubftance, 
left  to  movements  altogether  unguided  and  in- 
conftant,  would  make  the  chaotic  ftate,  being 
without  form,’"  that  is,  without  any  permanent 
form,  connection,  or  order. 

E And  the  impofition  of  fuch  a law,  by  a GO- 
VERNING INTELLIGENCE,  would  be  a 
CREATIVE  ACT  ; it  would  give  being  to  a new  ftate 
of  things,  a^NEw  world  of  order  and  beauty. 

We 
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W e call  that  a law  which  determines  the  man-  f 
1 ner  of  exifting  proper  to  any  being. 

Ii. 

I 

j That  modification,  therefore,  which  we  have  o 
I already  fhewn,  obtains,  in  the  adive  principle  of 
. nature,  motion  about  a centre^  may  be  called  a law 
I ofnaturey  or  a law  of  the  active  substance; 

I and  it  is  a general  laWy  becaufe  it  is  that  by  which 
all  material  exiftence  is  fuftained. 

But  it  is  probable  this  is  not  a primary  and 
arbitrary  law,  rather  the  refult  of  fome  other, 
more  fimple. 

We  may  attempt  the  difcovery  of  fuch  a law  i 
in  two  different  ways  ; in  one,  it  will  ferve  only 
to  afford  a more  general  principle  than  has  been 
hitherto  obtained ; in  the  other,  it  will,  alfo, 
afford  a new  proof  of  the  truth  of  what  has  been 
already  propounded. 

If  we  affume  the  foregoing  principles  as  true,  k 
and  by  inference  from  them,  trace,  upwards,  the 
higher  principles,  in  the  fame  analytic  method 
by  which  thofe  were  inferred  from  more  obvious 
truths  ; then  the  proof  of  the  higher  principles, 
we  are  now  feeking,  will  reft  on  the  truth  of  thofe 
prior  ones  affumed ; and  confequently  the  fore- 
going principles  can  receive,  in  this  way,  no 
H h 2 additional 
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additional  evidence,  from  the  new  ones,  which 
are  founded  upon  them  only. 

L But  if  we  can,  independent  of  any  thing  al- 
ready faid,  prove  thefe  higher  principles  by  an 
appeal  to  new  and  diftinB:  evidences,  and  then> 
from  thefe  higher  principles,  in  the  method  of 
fynthefis,  demonftrate  the  law  already  deduced 
by  the  analytic  method  in  the  foregoing  fheets, 
this  will  be  a new  proof  of  that  law  of  revolving 
motions  (g  235),  and  of  all  the  preceding  feries 
of  ratiocination,  from  which  it  was  deduced. 

M If  both  of  thefe  methods  can  be  praflifed  with 
equal  certainty,  fuch  concurring  proofs,  arifing 
from  diftinft  and  independent  fources,  will  ferve 
mutually  to  ftrengthen  each  other. 

N If  we  alfume  it  as  a fad,  that  revolving  mo- 
tions are  a general  law  of  nature,  and  we  would 
infer  ‘from  hence  a law  yet  more  general,  in 
which  thiSy  of  revolving  motions,  is  imply’d ; fuch 
law  is  to  be  fought  as  a rational  cause,  and 
is  by  the  firil  rule  (a  102),  to  be  that  which  con- 
tains in  it  the  nature  and  quantity  of  the  effect, 

. o The  effecl  inveftigated  is  a revolving  motion 
about  a centre ; and  the  queftion  is,  what  law, 
or  manner  of  being,  in  the  active  substance. 
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is  implied  in  the  motion  of  that  fubftance,  about 
a centre. 

In  anfwer  to  this  we  may  obferve,  that  what-  p 
ever  motions  revolve  into  themfelves,  or,  circu- 
lating, return  again  to  the  fame  point,  imply  a 
principle  of  union ^ or  a determination  to  unite. 

In  this,  circulating  motions  differ  from  thofe  Q 
which  are  merely  progreflive.  The  ftream  of  a 
river,  confidered  as  iffuing  from  its  fource,  and 
terminating  in  the  fea,  gives  us  no  idea  of  union. 
The  waters  continually  change ; it  is  not  the  fame 
river  to-day  that  it  was  yefterday  ; a part  of  the 
former  has  quitted  its  channel,  its  place  is  fup- 
plied  by  a frefh  current : the  mind  fees  no  per- 
manent objeft,  can  embrace  no  durable  whole  ; 
the  river  is  always  one  river,  but  in  no  two 
moments  is  it  the  fame  ; in  any  given  number 
of  diftinguifhable  periods,  fo  many  different 
rivers  exift. 

This  is  not  the  cafe  where  motions  circulate  r 
into  themfelves ; here  is  no  change  in  the  entire 
whole  ; no  parts  fecede,  none  are  added.  It  is 
always  the  fame,  always  one,  in  each,  and  in  every 
fucceffive  inftant.  Here  we  fee  a principle  of 
union.  It  may  be  exemplified  in  the  circulations 
of  animals — of  vegetables.  In  political  bodies, 

a family. 
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a family,  a flate  there  is  a circulation  of  agen* 
cies  and  of  benefits,  the  head  gives  vigour  to  the 

members,  and  in  its  turn  is  fuftained  by  them. 

% 

s Thus  we  find  that  a principle  of  union  is  im- 
plied in  the  revolving  or  circulating  movements 

of  the  ACTIVE  SUBSTANCE. 

T But  we  may  alfo  affume  a priori  that  diprinci- 
pie  of  union  is  a general  law  of  nature,  becaufe  we 
fee,  in  fa6l,  all  the  component  parts  of  the  uni- 
verfe  are  united  fyftems,  which  fucceflively  com- 
bine into  larger  unions,  and  ultimately  form  one 
whole. 

u From  this  principle,  fo  unqueftionable,  we 
propofe  to  demonftrate  the  fubordinate  principle 
of  revolving  motions,’  which  has,  already,  been 
inferred  from  phenomena. 

X The  ACTIVE  ELEMENTARY  SUBSTANCE  Cxifls 

in  a flate  of  motion  (n  106).  If  to  this  ^notion  a 
principle  or  law  of  unmt  be  added,  let  us  fee  what 
will  follow. 

y We  may  regard  the  principle  of  union  as  ope- 
rating in  the  fmalleft  portions  of  the  elementary 
fubftance,  forming  atoms,  or  in  any  larger  com- 
ponent parts,  or  in  the  whole  univerfe. 


And 


/ 


\ 
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And  we  rnufl  diftinguifh  two  fpecies  of  union,  z 
a more  and  a lefs  perfect : the  more  perfe6l  is 
that  whereby  units  or  wholes  are  formed,  as 
atoms  ; the  lefs  perfe61:  is  that  whereby  a partial 
union  connefts  thefe  wholes,  as  in  cohefion ; 
and  we  here  confider  union  in  its  moll  perfect 
ftate. 

Let  any  portion  of  the  elementary  fubftance  a 
be  given  to  form  the  moft  perfeQ  union ; and 
let  a principle  of  union  be  fuppofed  to  begin  to 
exift  in  fuch  portion,  whofe  parts  were,  before, 

uncohering  and  independent  of  each  other. 

\ 

The  elFeftof  fuch  a beginning  principle  would  b 
be  a determination  of  all  the  parts  of  the  given 
portion,  already  in  motion,  to  approach  mutu- 
ally towards  each  other ; and  there  muft  be, 
fomewhere  within  the  portion,  a centre ^ of  ap- 
proachy  towards  which  all  the  parts,  in  common, 
tend ; which  centre  will  be  at  reft,  and  void  of 
any  tendency,  in  any  direftion. 

But  this  determination  of  all  the  parts  of  the  ^ 
portion  towards  a common  centre  of  approachy  tends 
to  the  deftru6lion  both  of  the  motion,  and  the 
exiftence  of  the  fubftance;  for  ftiould  all  the  parts 
continually  approximate,  from  a circumference, 
towards  a centre,  they  muft  continually  penetrate 

each 
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each  other,  till  the  portion  ceafed  to  have  any 
extenfion,  motion,  or  exiftence. 

I)  Now  to  preferve  exiftence,  and,  confequently, 
motion,  is  the  firft  law  of  the  active  sub- 
stance, as  of  all  being.  Union  is  a fubfequent 
law.  But  the  prior  cannot  give  place  to  the  fub- 
fequent ; that  which  is  eflential,  to  that  which  is 
fuperadded. 

E Therefore*  all  the  parts  of  the  portion  of  ac- 
tive SUBSTANCE  cannot  continually  obey  their 
determination,  induced  by  the  law  of  union,  to- 
wards each  other,  and  towards  a common  centre 
of  approach,  becaufe  fuch  an  effe8:  would  be  the 
deftruftion  of  the  portion,  and  is  therefore  re- 
pugnant to  a higher  law  than  that  oB  union, 
which  difpofes  to  it. 

F When  the  dire&  tendency  of  any  inferior  law 
is  obviated  by  a higher  law,  the  inferior  law  will 
operate  indire&lyy  in  the  manner  the  neareft  to 
its  direB:  tendency  that  the  fuperior  law  will  per- 
mit. If  a body  in  motion  be  obliquely  obftruB- 
ed,  it  will  move  on  in  a direBion  oblique  to  its 
firft  motion,  and  not  oppofed  to  it.  The  laws  of 
fociety,  when  oppofed  to  the  higher  law  of  felf- 
prefervation,  are  fo  far  invalidated  as  that  higher 

law 
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law  requires ; but  the  law  of  fociety  muft  be  as 
nearly  obferved,  as  felf-prefervation  permits. 

The  ACTIVE  SUBSTANCE  caunot  approach  to-  q 
wards  any  point  within  itfelf,  by  reafon  of  the 
law  of  felf-prefervation  ; but  it  will  have  a mo- 
tion as  nearly  approaching  to  a concentrating 
motion,  as  confifts  with  the  prefervation  of  its 
exiftence. 

In  the  parts  of  any  extended  fubftance,  a mo-  h 
tion,  which  is  confidered  as  relative  to  a centre 
within  the  extenhon,  muft  be  a motion  ap- 
proaching towards  that  centre,  receding  from 
it,  or  revolving  about  it.  Now  the  motions 
of  the  parts,  cannot,  as  has  been  ftiown,  concen- 
trate; and  they  cannot  retire  from  the  centre, 
becaufe  the  parts  have  a determination  to  con- 
centrate, and  the  law  of  felf-prefervation,  which 
prevents  their  concentration,  does  not  require 
that  they  fhould  recede ; therefore,  although 
they  do  not  approach,  they  will  not  recede  from 
the  centre;  confequehtly,  their  motion  can  be  no 
other  than  a revolving  motion  the  common 
centre  of  approach,  tozvards  which  all  the  parts 
have  a determination. 

We  faid  the  parts  of  the  portion  of  active  i 
SUBSTANCE  could  not  approach  the  centre,  al- 
I i though 
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though  dirpofed  to  do  fo,  by  reafon  of  a higher 
law,  which  regards  the  exigence  of  the  portipn, 
forbidding  fuch  approach. 

K But  when,  in  confequence  of  this  higher  law 
(d  240),  which  compels  the  parts  that  tend  to- 
wards a common  centre  to  deviate  from  that 
tendency,  and  follow  each  other,  in  a revolving 
motion  ahout  the  centre  this  modification  -has 
aftually  taken  place  ; it  gives  birth  to  a new 
tendency,  that  now  fuperfedes  the  operation  of 
that  firfl  law  of  exillence. 

la-  For  we  have  feen  that  the  direct  influence  of 
the  law  of  union  is  to  infpire  a tendency  deftru6live 
of  exillence  (c  239)  ; and  while  this  tendency 
operates,  and  exillence  is  threatened  by  a pofte^ 
rior  and  fecondary  law,  the  necelhty  whereby 
things  do  exfly  mull  prevail,  to  obviate  this  de- 
Jlriidjive  tendency ; and  mull  be  conceived,  in  the 
hrll  inllance,  a6lually  to  operate  to  this  end. 

M But  when,  from  this  operation,  the  union  ten- 
dencies  are  converted  into  a revolving  motion,  a 
new  tendency  is  produced,  oppofed  to  the  union 
tendencies  \ and  this  new  tendency y itfelf,  fufficir 
ently  obviates  the  union  tendencies y prevents  the 
parts  from  concentrating,  and  fecures  the  portion 
from  any  danger  of  annihilation. 


For 
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For  it  would  feem,  if  not  to  endanger,  at  leall  n 
I to  impeach  the  dignity  of  exiftence,  if  it  were 
i expofed  to  a continual  attack,  and  if  a fecondary 
I law  of  nature  were  eternally  at  war  with  a pri- 
Imary.  It  is,  therefore,  fo  ordered,  that  two 
fecondary  laws  fliall  mutually  counteraft  and- 
balance  againft  each  other  ; that  the  danger 
; which  might  arife  from  either,  fliall  be  obviated 
1 by  the  other,  and  the  ftate  of  things  preferved, 

I without  the  continued  exertion  of  the  -primary 
I law  of  being,  by  a perpetual  effort,  to  preferve 
' exiftence. 

It  has  been  fliown  that  motion  is  the  original  o 
and  natural  ftate  of  the  active  substance, 
and  that  this  motion  required  to  be  governed  by 
fome  law,  in  order  to  give  being  to  an  orderly 
and  connected  ftate  of  things  (c  234).  Now 
there  are  motions  Ample  and  motions  complex, 
but  the  more  Ample  is,  in  all  things,  Arft  in  order, 
and  out  of  the  more  Ample  the  more  complex 
arifes,  in  order,  pofterior.  The  moft  Ample 
motion  is  reQilineal  ; therefore  a re6lilineal  mo- 
tion is  to  be  confidercd  as  that  which  is  the  ori- 
ginal and  natural  ftate  of  things,  and  confe- 
quently  that  to  which  all  things  tend. 

It  will  follow,  from  hence,  that  when  any  „ 
portion  of  active  substance  in  which  the  /aw 
I i 2 of 
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of  union  operates,  has,  in  the  manner  above  ex- 
plained (a  239,  &c.),  been  compelled  to  affume  a 
revolving  motion,  that  is,  a motion  in  fome 
curve  ; a tendency  to  a reftilineal  motion  will 
continually  exift,  in  every  part  of  the  revolving 
portion,  and  in  every  point  of  the  curve  which  it 
defcribes,  during  its  revolution. 

0,  And  this  reftilineal  tendency  will  be  a ten- 
dency to  recede  from  the  centre  in  every  point 
of  the  revolving  orbit,  and  to  proceed  in  a 
tangent  to  the  orbit,  at  each  point. 

R This  tendency  to  recede  from  the  centre, 
arifing  from  the  redilineal  nature  of  motion,  will 
be  a tendency  continually  oppofed  to  that  other, 
which  arifes  from  the  law  of  union y whereby  the 
parts  are  difpofed  to  feek  the  centre. 

s And  thefe  tendencies,  to  feek  the  centre,  and 
to  recede  from  it,  being  contrarieSy  will,  if  they 
be  alfo  equal,  deftroy  each  other  (e  103). 

T And  thefe  will,  in  all  cafes,  at  fome  time,  ar- 
rive at  an  equality ; for  the  tendency  towards  the 
centre,  called  the  centripetal  tendency,  that  is, 
the  lazv  of  union  y operating  firft,  if  we  fuppofe  the 
motion  approaches  the  centre,  the  tendency  to 
recede  from  it,  called  the  centrifugal  tendency, 

will 
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will  have  its  proportion  to  the  centripetal  con- 
tinually increafed,  as  the  orbit  of  revolution 
grows  lefs,  fo  as  ultimately  to  equal  the  centri- 
petal tendency,  and  reftrain  the  motion  from  its 
central  courfe,  and  at  this  point  it  will  no  longer 
feek  the  centre,  but  revolve  about  it. 

Therefore,  the  revolution  will  be  continued,  u 
•without  any  tendency  to  the  deftru8:ioii  of  the 
portion,  either  by  the  annihilation  of  all  parts  in 
the  centre,  or  by  their  diffipation  and  wade  in 
the  boundlefs  extent ; it  will  be  preferved  by  the 
LIBRIUM  of  its  own  tendencies  and  laws. 

It  is  in  this  part  of  philofophy  that  mathematics  ^ 
come  in  with  a timely  and  neceffary  aid  to  de- 
monftrate  when  the  quantities  of  the  two  con- 
trary tendencies  are  equal,  and  in  what  manner 
that  equality  arifes  out  of  the  relation  between 
curves  and  their  tangents  j and  in  all  other 
cafes  where  quantities  and  relations  of  quantities 
are  required  it  is  the  province  of  mathematics 
to  fupply  .the  information  fought. 

But  this  is  not  defigned  .as  a mathematical,  but  y 
a phyfical  work  ; and  to  eftablifh  juft  phyfical 
principles  is  neceffary,  before  any  utility  can  be 
drawn  from  mathematical  fldll.  Men  may  enter 
deeply  into  abftraft  fpeculations,  and  reafon  with 

profound 
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profound  genius  from  data  affumed  to  the  moft 
fublime  efforts  of  the  humah>  mind ; but  if 
ho  phyfical  exiftences  correfpond  with  thofe 
data,  no  advantages  can  arife  to  the  general 
flate  of  knowledge  from  exercifes  of  this  kind, 

. and  they  muff  be  regarded  merely  as  refined 
amufements  of  the  under jlanding.  To  afcertain, 
therefore,  faQs,  and  true  phyfical  principles,  is 
our  firfl  concern. 

z And  we  have  proved  what  was  propofed  ; that 
if  to  a fubitance,  in  its  nature  motive,  but  in  its 
parts  Vv’ithout  alliance  or  conneflion,  in  its  mo- 
tions without  guidance  or  order,  a Jaw  of  union 
be  added,  fuch  fublfance  will  begin  to  affume 
permanently  revolving  direflions  about  quief- 
cent  centres.' 

A But  the  original  ftate  of  the  univerfe  was  that 
of  an  uncohering  element ; for,  without  doubt, 
parts  muff  have  exifled  prior  to  their  cohefion  ; 
and  have  been  extended,  before  extenfions  were 
united ; and  it  is  certain,  in  faff,  that  the*  uni- 
verfe does  exifl  fubje6l  to  a law  of  union;  and 
that  law  muff  have  been  impofed  anterior  to 
the  aftual  ftate  of  union,  that  is,  during  the  un- 
cohering  ftate  of  the  elements  ; therefore,  under 
the  conditions  neceffary  to  produce  the  revolving 
motions  (z  246)  ; confequently,  fuch,  motions 

muff 
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mull  be  concluded  aftually  to  exill  as  the  prin-  ' 
ciple  of  union  throughout  nature. 

And  the  proof  is  corroborated  by  the  concur-  » 
rence  of  two  different  methods  in  the'fame  point. 

It  hath  firil  been  demonftrated  by  necelfary  infe- 
rences, carried  upwards,  from  obvious  fa5tSy  to 
their  rational  caufes ; afterwards  it  hath  been 
"deduced  from  a principle,  higher,  but  more  evi- 
dent and  fimple,  by  confequences  traced  down- 
ward, from  the  caufe  to  its  elfefts. 


CHAP.  IV. 

The  Mechanifni  of  Coheforiy  and  the  conneEl* 
ing  Corpufcles. 

WHAT  has  been  faid  in  the  preceding  ^ 
chapter  ferves  to  afford  fome  further  in- 
fight  to  the  nature  of  cohefion,  in  addition  to 
what  has  been  already  faid  (g  175). 

We  have  there  fhown  that  atoms  cohere  im-  u 
mediately  by  ajuaciion  of  their  fubllanccs,  and 

not 
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not  by  any  myftical  or  obfcure  power,  nor  by  any 
intermedia  of  a different  nature,  nor  by  hooks, 
linked  together ; and  we  have  now  a principle 
which  may  fhow  us  the  manner  in  which  the 
junflion  of  the  fubftances  of  atoms  may  be  ef- 
fefled. 

^ The  principle  colleftcd  from  the  reafoning 
above,  is  this  : 

That  the  operation  of  a law  of  union, 
IMPOSED  upon  a motive,  BUT  UNCOHERING 
SUBSTANCE,  IS  TO  PRODUCE  A QUIESCENT  CEN- 
TRE OF  MOTION  WITHIN  THE  PORTION  WHERE 
SUCH  LAW  PREVAILS,  AND  REVOLVING  OR  CIR- 
CULATING MOTIONS  OF  THE  SUBSTANCE  ABOUT 
THAT  QUIESCENT  CENTRE. 

o And  thefe  motions  about  a quiefcent  centre 
conflitute  the  revolving  fubftance  an  united  and  ^ 
refilling  mafs. 

E The  law  of  imion  muft  have  been  fuch  as  not 
only  to  conflitute  the  univerfe  one  fyflem,  but  to 
give  diflinfl  unities  to  innumerable  component 
parts.  There  is  the  moll  fimple  and  primary 
union  of  atoms,  there  are  intermediate  unions 
of  fyflems,  of  various  orders,  and  there  is  an 
ultimate  union  of  the  whole.  There  are  unions 
within  unions,  wheels  within  wheels. 


When 
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When  two  atoms  come  in  contaQ,  or  the  f 
boundaries  of  the  revolving  motions  of  each 
touch  in  any  points,  a difpofition  to  union  may 
arife  ; that  is,  the  law  of  union  may  operate  be- 
tween the  fubftances  of  each  atom. 

The  operation  of  the  law  of  union  being,  in  c 
all  cafes,  to  caufe  the  parts  in  which  it  ope- 
rates to  revolve  about  a quiefcent  centre  of  mo- 
tion (c  248),  it  follows,  that  if  parts,  refpe6lively,  ^ 
of  two  atoms,  by  contiguity  with  each  other,  or 
by  any  other  relations,  become  difpofed  mutu- 
ally to  unite,  a new  centre  of  motion  will  be 
produced  between  the  contiguous  parts  of  the 
two  corpufcles,  and  the  contiguous  parts  of  each 
atom  will  revolve  about  this  new,  intermediate, 
and  common  centre. 

This  new  centre,  and  new  revolution  about  it,  h 
will  be  a fmaller  and  intermediate  mafs  or  cor- 
piifcle,  compofed  of  parts  of  the  two  corpufcles 
which  it  ferves  to' unite,  and  it  may,  from  its  ori- 
gin and  office,  be  called  a conne^fing  corpufclc. 

In  the  formation  of  fuch  a conne6ling  corpuf-  i 
cle  between  two  primary  corpufcles,  when  the 
revolving  fubltance  of  each  primary  arrives  at 
the  part  where  the  new  centre,  of  the  connefting 
corpufcle  is  formed,  it  deviates  a little  from  its 
K k regular 
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regular  courfe,  into  the  new  orbit,  revolving,  at 
once,  about  its  own  proper  centre,  and  the  new 
centre  formed  between  the  two  atoms. 

K.  Let  A.  B.  fig.'  3,  be  two  atoms  approaching 
in  or  near  contafl  with  each  other ; and  at  the 
points  of  approach  let  the  fubftance  of  each 
atom  have,  befides  its  difpofition  to  union  with 
the  other  parts  of  its  own  atom,  a difpofition, 
- alfo,  to  unite  with  the  fubftance  of  its  contiguous 
atom. 

L Since  parts,  difpofed  to  union,  tend  to  a cen- 
tre, and  revolve  about  that  centre,  forming,  by 
that  revolution,  an  united  and  refilling  mafs 
(d  248),  therefore  the  little  mafs  (M.  fig.  3,)  will 
be  formed  between  the  two  atoms,  out  of  parts 
of  the  fubftance  of  each  atom  conjoined. 

M The  mafs  M.  fig.  3,  will,  therefore,  belong  and 
be  united  to  each  atom  A.  and  B.  It  will  be  itfelf 
an  united  mafs  (u  182),  laying  \hold  of,  and  at- 
tached to  A.  and  B.  (m  177,  a 183)  and  uniting 
them  to  each  other. 

N ^ And  although  A.  and  B.  are  not  united  imme^ 
diately  to  each  othcr-(Y  182),  but  through  the 
medium  of  M.  yet  M.  is  itfelf  an  atom,  and  is 

united 
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united  immediately,  by  interfeftion  and  combi- 
nation of  parts,  to  A.  and  B. 

Although  M.  is  called  an  atom,  becaufc,  like  o 
other  atoms,  it  is  formed  by  its  own  revolving 
motion,  it  is  not  a primary  atom  or  corpufcle, 
like  A.  and  B.  but  ftands  in  a peculiar  relation 
to  them. 

M.  has  no  feparate  and  independent  exiflence,  p 
but  fuppofes  the  exiftence  of  two  prior  atoms, 
each  of  which  contributes  its  part  to  the  forma- 
tion of  M. 

M.  alfo,  is  not  formed  by  parts  which  revolve  q 
folely  and  originally  about 'its  own  centre,  but 
by  parts  of  A.  and  B.  which,  originally  and  pri- 
marily revolve  about  their  own  refpedive  cen- 
tres, and  which,  in  the  courfe  of  thofe  revolu- 
tions, by  a deviation  or  aberration,  in  a certain 
part,  defcribe  alfo  the  orbit  of  M.  while  they 
ftill  continue  their  own  revolutions. 

The  fubftance,  therefore,  of  M.  is  continu-  ^ 
ally  changing,  as  all  the  parts  of  A.  and  B.  near 
their  circumference,  pafs  in  fucceffion  through 
M.  Thus  let  d.  e.  f.  fig.  4.  be  portions  of  A. 
revolving  towards  M.  and  g.  h.  i.  portions  of  B. 
alfo  revolving  towards  M. — thefe  parts  d.  e.  f. 

. K k 2 and 
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and  g.  h.  i.  of  A.  andB.  will,  in  fucceflion,  arrive 
at  M.  and,  revolving  about  its  centre,  become, 
parts  of  M.  till,  in  purfuing  their  courfe,  they 
leave  it,  and  new  parts  fucceed. 

s M.  therefore,  being  formed  of  continually 
fucceffive  portions  of  A.  and  B.  has  no  proper 
being  of  its  own,  and  may  be  fitly  termed  a 
CONNECTING  CORPUSCLE  or  atom. 

T An  imperfed  illuftration  of  thefe  may  be  had 
by  conceiving  two  veffels  of  water  to  be  con- 
neQed  by  an  horizontal  tube,  through  which  the 
two  bodies  of  water  join.  The  water  in  the 
horizontal  tube  may  reprefent  the  relation  and 
office  of  the  conneQing  corpufcle,  as  it  is  formed 
out  of  the  two  bodies  of  water,  and  ferves  to  con- 
ned them. 

I ' 

y In  fpeaking,  before,  of  cohefion,  we  fhowed 
that  it  muft  neceffarily  be  produced  by  an  inter- 
mixture of  parts  of  the  primary  and  mofl  fimple 
folids,  becaufe  the  medium  or  uniting  efficacy 
muft  have  an  union  in  itfelf,  and  the  parts  of  this 
intermedium  muft  lay  hold  of  the  parts  of  the 
atoms.  But  atoms  are  the  moft  fimple  unions, 
and  we  ought  not  to  devife  a more  complex 
union  to  conned  the  more  fimple  ; there- 
fore there  is  no  foreign  intermedium  between 

atoms. 
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atoms,  but  they  are  united  dire6lly  to  each 
I other  ; and  fince  whatever  unites  two  atoms,  lays 
hold  of  the  parts  of  each,  two  atoms,  in  co- 
I hering,  do  mutually  interfefl  and  lay  hold  on 
each  other. 

I We  fliowed  that  this  could  not  happen  with  x 
! the  impenetrable  atoms  of  the  moderns,  nor 
could  any  rational  mode  of  cohefion  be  devifed 
I for  them  ; but  that  it  was  confiftent  with  the  na- 
! ture  of  atoms,  confidered  as  refilling  only,  but 
I not  impenetrable,  that  fuch  Ihould  adually  have 
^ portions  intermingled. 

/ 

i 

And  herein  we  avoided  all  myllery,  and  all  y 
names  of  ambiguous  import,  and,  equally,  all 
hypothelis  and  invention,  adhering  to  the  moll 
fimple  fads,  the  moll  general  analogy  of  appear- 
ances in  nature,  and  the  moll  eafy  conception  of 
the  mind,  that  if  parts  of  two  folids  combine  in 
any  fmall  portions  of  their  fubllances,  the  folids 
! will  adhere. 

But  Hill,  a difficulty  remained  to  be  furmountr  ^ 
ed ; and  this  was,  how  the  atoms  which  were 
primarily  formed  feparate  and  dillind  folids, 
ffiould  be  brought,  afterwards,  to  join  together ; 
for,  it  being  admitted  that  it  was  the  natpre  of 
an  atom,  although  not  to  be  impenetrable,  to 

refijl 
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refijl  penetration,  fome  power  ^ or  agency  be- 
came requifite  in  order  that  any  fmall  contigu- 
ous portions  of  atoms  fhould  penetrate  each 
other,  in  the  manner  neceffary  to  cohefion  ; 
and  to  have  been  compelled  to  feek  a new  caufe 
for  this  foie  elfeft,  would  have  been  inconfift- 
ent  with  the  fimplicity  of  nature  ; nor  do  we 
know,  in  nature,  where  fuch  a caufe  could  be 
found. 

A But  as,  in  the  firft  part  of  this  work,  it  was 
faid,  that  the  cohefion,  between  two  atoms,, 
ought  to  be  confidered  as  an  effeO:  fimilar  to  the 
cohefion  between  any  two  parts  of  the  fame 
atom  ; accordingly,  it  has  now  appeared  that  the 
very  principle  by  which  atoms  are  formed,  ferves 
alfo,  equally,  for  their  fubfequent  cohefion. 

B And  the  difficulty  above  ’mentioned  is  re- 
moved,, when  a power  already  admitted  to  form 
the  corpufcles,  and  the  law  in  which  that  power 
operates,  ferve  alfo  for  their  union,  without  in- 
troducing or  fuppofing  any  new  agency  or  new 
law  whatever. 

c The  law  of  union,  which,  in  diftin6l  portions, 
produces  the  orbicular  movements  that  become 
corpufcles  (c  248),  operates,  alfo,  at  the  circum- 
ferences 
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ferences  of  the  corpufcles^  between  a part  of  one 
corpufcle  and  a part  of  another. 

And,  as,  in  any  portion,  forming  a {ingle  atom,  d 
this  law  firfl  tends  to  direft  all  the  parts  towards 
a common  centre,  and  then  to  circumfcribe  that 
centre  (b  239,  h 241),  fo  alfo,  in  two  atoms,  the 
parts  are,  by  the  fame  law,  dire6led  firft  to  a centre 
between  them,  .and  then  circumfcribe  that  mean 
centre,  which,  thus,  becomes  the  centre  of 
union. 

The  fame  phyfical  power,  the  motion  of  the  ^ 
ACTIVE  SUBSTANCE,  and  the  fame  law  of  uiiion 
given  to  that  motion,  firft  ferves  to  forfUy  then  to 
conne^i  the  atoms. 

And  herein  I have,  as  I think,  followed  only  f 
the  neceffary  deduftions  from  felf-evident  data  ; 
and  with  every  part*  of  this  reafoning,  from -the 
premifes  to  the  conclufion,  fa8:s  and  fenfible  evi- 
dences appear  to  me  to  concur. 

From  the  mode  of  cohefion  here  laid  down,  g 
varietiesy  almoft  without  end,  may  be  diftin- 
guiflied,  abundantly  adequate  to  the  varieties 
found  in  nature  in  the  genera  and  fpecies  of 
things. 


And 
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H And  from  the  perpetual  motion  and  aflivity, 
fliown  to  exift  in  the  interior  of  bodies,  the 
chemical  proceffes  of  nature  and  art,  vegeta- 
tion and  animal  life,  find  their  fource.  The 
changes  which  bodies  undergo,  fpontaneoufly, 
or  by  admixture,  gradually  or  fuddenly ; the 
' commotions,  agitations,  and  fucceffive  forms  of 
nature,  are  found  to  originate  in  the  conftitution 
and  conftrudion  of  matter : but  we  leave  thefe 
things  to  a future  time,  and  challenge  the  affift- 
ance  of  others  in  cultivating  fo  vaft  a country  and 
fo  rich  a foil. 

One  hint  only  I fliall  throw  out,  for  the  che- 
mifts.  Since  every  fingle  atom  is  a little  revol- 
ving fphere,  if  two  atoms  only  are  joined  to 
each  other,  by  a conne8;ing  corpufcle,  both 
mull  revolve  about  their  common  centre,  as  the 
moon  and  earth  are  carried  about  their  common 
centre  by  the  revolving  a6tive  fpheres  of  each  ,• 
and  the  fmaller  of  two  corpufcles  will  be  carried 
about  the  larger,  or  feveral  fmaller  corpufcles 
may  be  carried  about  one  larger  : and  fince,  in 
fluids,  the  cohefion  is  lefs  than  in  fixed  bodies, 
and  the  corpufcles  are  held  together  by  lefs  firm 
or  lefs  numerous  attachments,  this  ftate,  of  flu- 
idity, is  favourable  to  the  various  changes  of 
decompofition  and  union  which  happen  in  fluids 
with  fo  much  rapidity  ; and  the  inteltine  com- 
motions 
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motions  which  appear  during  chemical  proceffes, 
may,  moil  of  them,  arife  from  the  loofe  cor- 
pufcles  carrying,  or  being  carried  rapidly  about 
the  centres  of  others,  according  to  their  feveral 
relative  dimenfions,  denfities  and  other  circum- 
ftances  ; while  fixed  bodies,  having  their  cor- 
pufcles,  on  all  fides,  mutually  and  more  firmly 
conne6led,  allow  lefs  of  thefe  inteftine  motions, 
each  corpufcle  having  fo  many  and  firm  attach- 
ments, as  to  prevent  it  from  being  carried  about 
the  orbit  of  any  one,  or  from  changing  its  fitu- 
ation  in  the  mafs  to  which  it  belongs : hence, 
chemical  changes  happen  more  flowly  in  fixed  or 
folid  bodies. 


CHAP.  V. 


Of  the  Orbicular  Motion  of  the  Active 
Substance  in  Mechanical  Impulfe. 


T^THEN  we  fpeak  of  the  vifible  motions  of 
’ ^ our  own,  or  neighbouring  bodies,  we 
confider  the  earth  as  being  at  reft,  and  regard 
L 1 only 


A 
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only  the  local,  relative,  and  tranfitory  motions, 
with  their  local  caufes. 

B Thefe  tranfitory  motions,  of  which  farround- 
ing  bodies  are  the  fubjefts,  we  afcribed  to  caufes 
equally  tranfitory;  to  an  adventitious  principle, 
of  a motive  nature,  whofe  occafional  prefence 
moves  the  bodies,  and  whofe  exit  leaves  them 
quiefcent,  as  before. 

c Thus  we  found  a fubftance  which  freely  per- 
vades matter,  and  which,  efcaping  from  every 
body  which  impels  another,  enters  the  body  im- 
pelled ; and,  in  fucceffive  impulfes,  fucceffively 
tranfmigrating,  as  it  continues  to  flow,  till  it 
ultimately  arrives  at  its  common  refervoir,  the 
earth. 

D In  every  impulfc,  whether  preffure  or  per- 
cuflion,  the  occafional  caufe  flows  through  the 
bodies  concerned  in  the  effect  (b  130). 

z Hitherto  we  have  fpoken  only  of  impulfe  in 
its  mofl  Ample  form,  or  of  a Angle  impulfe, 
wherein  one  body  is  the  agent  alone,  the  other 
only  the  patient ; one  the  tranfinitter,  the  other 
the  recipient ; and  wherein  the  flowing  fubftance 
pafling  through  and  out  of  a body,  returns  to  it 
no  more. 


The 
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The  fame  principle  may  now  be  applied  to  f 
cafes  of  compound  impulfe.  If  a body  which 
fullains  another’s  preffure,  be  alfo,itfelf,  aprelling 
body  on  that  other,  the  prfnciple  of  the  flow  of 
the  ACTIVE  SUBSTANCE  becomcs  applicable  to 
both  ; each  is  reciprocally  agent  and  patient ; 
each  communicator  and  communicant. 

While  the  one,  as  an  agent,  is  parting  with  ® 
its  ACTIVE  SUBSTANCE,  it  IS,  at  the  fame  time, 
as  a patient,  receiving  that  which  iffues  from 
the  other. 

The’mutual  preffures  being  fuppofed  dire5ly  h 
each  body  will  now  become  the  fubjecl  of  two 
contrary  currents  of  active  substance,  each 
current  impelling  the  body  in  the  dire8:ion  of 
its  own  flow.  ' 

Confequently,  each  body  will,  in  mutual  and  i 
dire6l  preffures,  be  at  the  fame  time  impelled,  or 
rendered  aflive,  in  two  contrary  dire6lions. 

If  the  preffures,  therefore  the  currents,  there-  k 
fore  the  aflivities,  are  equal  in  contrary  dire6li- 
ons,  the  body  will  be  atlive  ultimately  in  no  di- 
refiion  (e  103),  and  will  remain  at  reft. 


LI  2 
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L Agreeably  to  which  the  fa8:  is,  that  bodies 
which  prefs,  and  fuftain  prefTure,  equally,  in. 
contrary  dire8:ions,  are  not  moved  thereby. 

M Every  current  muft  have  a fource  and  a ter- 
mination. 

N In  mutual  and  contrary  prefTures  the  contrary 
currents  have,  reciprocally,  the  fame  fource, 
and  the  fame  termination.  For  wherever  the 
preffure  in  one  direction  is  conceived  to  begin, 
there  it  muft  be  conceived,  the  current  in  that 
direction  originates.  And  as  in  every  part  of 
one  current,  the  contrary  current  countera6ts 
and  deftroys  its  influence,  the  contrary  current 
muft  proceed  from  its  own  fource,  to  the  fource 
of  the  other,  and  there  have  its  termination  ; and 
this  reciprocally. 

o , If  two  contrary  currents  have,  reciprocally, 
the  fame  fource'  and  termination,  that  is,  if  the 
fource  of  one  be  the  termination  of  the  other, 
reciprocally,  the  two  currents,  with  their  fources 
and  terminations,  form  together  one  circulatory 
fyftem,  revolving  into  itfelf,  and  thereby  confti- 
tuting  the  feveral  parts  one  entire  whole. 

p Therefore,  in  all  contrary  impulfes,  however 

iranfitory. 
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tranfitory,  a circulatory  motion  of  the  active 
SUBSTANCE,  rcvolving  into  itfelf,  is  produced. 

Such  a motion  has  been  fliown  to  be  the  con-  Q 
ftru6live  principle*  of  matter  and  of  the  world. 

If,  therefore,  the  fame  principle  by  which  the 
permanent  appearances  of  nature  are  produced, 
obtains  and  operates  in  the  accidental  occur- 
rences of  contrary  preffures,  there  ought  to  be 
found  a perfe6l  analogy  between  thofe  permanent 
and  thefe  accidental  effefts,  which  depend  thus 
on  fimilar  caufes. 

And  this  analogy  is  aftually  found.  r 

For  the  operation  of  the  orbicular  motion  in  s 
atoms,  or  in  the  larger  fpheres  (d  248),  is  to 
produce  an  union  among  parts,  otherwife  dif- 
tind.  An  atom  confifts  of  parts,  which,  inde- 
pendent of  their  motion,  are  uncohering,  and 
divifible,' without  end;  but,  by  their  orbicular 
motion,  they  together  conflitute  one  undivided 
atom. 

In  like  manner,  two  bodies,  reciprocally  pref-  t 
fing  on  each  other,  and  thereby,  as  has  been 
fhown,  l^eing  contained  within  the  courfe  of  one  cir* 
culaiory  fyjlem^  or  revolving  motion  (o  260),  be- 
came 
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come  abfolutely  one  mafs,  fo  long  as  the  preflure 
continues. 

I 

u For,  to  have  parts  held  together  is  the  cha- 
raQeriftic  of  unity.  If  two  femi  globes  be  at- 
tached together  at  their  bafes,  they  become  one 
globe.  It  is  by  various  forts  of  attachment,  that 
fever al  parts  are  made  to  form  one  objeft,  a build- 
ing, a machine. 

\ 

X Mutual  preffure  attaches  bodies  together ; 
while  the  preffure  fubfifts,  they  cohere,  are  held 
to  each  other,  they  are  conjointly  moved  or  at 
reft,  they  are  infeparable,  unlefs  a force  is  em- 
ployed greater  than  that  which  holds  them  to- 
gether, and  which,  in  all  cafes,  diflblves  unions. 
The  union  is,  therefore,  perfe6l  between  two 
bodies  which  mutually  prefs  and  are  prefled. 

Y The  analogy  is  therefore  perfe6I  between  any 
fuch  tranfitory  prelfure,  and  the  more  permanent 
effe8:s  of  nature.  ^ 

z As  from  the  iimilarity  of  the  principles,  ope- 
rating in  thefe  different  cafes,  we  inferred  the 
analogy  which  does  in  fa5l  appear  ; fo  from  the 
analogy,  in  itfelf  obvious,  we  might,  with  equal 
certainty,  have  inferred,  by  a contrary  method, 
the  fimilarity  of  the  operative  principles. 


The 
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The  fcene  now  expands  upon  our  view  ; we  a 
have  traverfed  from  the  primordial  parts,  to 
the  limits  of  the  world,  and  found  nature, 
amidft  all  her  infinite  diverfities,  ftill  uniform. 
We  are  now  able  to  add  to  this  catalogue  innu- 
merable, intermediate,  local,  and  tranfitory  ap- 
pearances ; among  which  are  all  the  effefls  of 
art,  wherein  a6lion  is  mutually  fuflained  and 
exerted  : in  all  of  thefe  the  a6live  principle  per- 
forms that  circulatory  flow  by  which  every  union 
is  produced  and  fuflained. 


CHAP.  VI. 


Abfurdity  implied  in  the  Ouejiion  concerning 


the  Origin  of  Motion. 

H E queftion,  whence  is  the  origin  of  mo-  A 


tion,  fuppofes  that  reft  was  the  primitive 
ftate  of  matter,  and  that  motion  was  produced 
by  a fubfequent  afl.  But  this  fuppofition  muft 
ever  be  rejefled,  as  it  is  giving  precedency  to 
the  inferior,  and  inverting  the  order  of  nature. 


What 
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h What  life  is  to  death,  motion  is  to  reft.  Was 
death,  then,  the  firft  a6l  of  creation,  and  did  .life 
arife  from  that  death  ? Was  death  the  immediate 
offspring  of  Deity,  and  life  produced  in  a fecond 
generation  ? Or  had  death  exiftence  from  eter- 
nity, and,  in  time,  did  life  iffue  from  its  womb? 

c If  the  firft  creation  were  reft,  the  fubfequent 
aft,  that  produced  motion,  deftroyed  the  reft, 
which  was  firft  born  ; or  if  reft  were  eternal,  that 
eternal  ceafed  to  be,  when  motion  came  into 
exiftence.  But  wherefore  did  the  Creator  pro- 
duce, what  by  a fecond  produftion  he  muft  de- 
ftroy  ? or  how  could  non-entity  annihilate  its 
eternal  rival,  and  ftart  into  its  vacant  throne  of 
being  ? 

D But  to  fuppofe  reft  prior,  and  motion  fubfe- 
quent, involves  all  thefe  incongruities,  and  the 
queftion  which  implies  this  fuppofition,  is,  there- 
fore, founded  on  a fundamental  error,  and  ought, 
in  the  firft  inftance,  to  be  rejefted. 

E Our  fenfes  ftill  deceive  us,  and  notwithftand- 
ing  the  high  rank  experimental  fcience  now  holds, 
and  the  infallibility  aferibed  by  fome  to  the  tef- 
timony  of  our  nerves^  it  has  ever  been  the  office 
of  reafon  to  correft  the  errors  into  which  an  im- 
plicit confidence  upon  their  report  precipitates 

' us ; 


♦ 
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US ; and  this,  our  intelligent  guide,  finds  her  la- 
bours multiplied  before  her  by  the  well-meant 
endeavours* of  many,  in  the  prefent  day,  to  dif- 
penfe  with  her  aid. 

The  apparent  reft  of  bodies  around  us  we  mif-  f 
take  for  real,  and  then  inquire  whence  the  mo- 
tion is  derived  that  we  perceive  to  fucceed  that 
reft.  But  all  thofe  bodies,  which  appear  at  reft, 
are  already  in  motion  ; and  thofe  motions  which 
to  us  feem  begun,  and  fucceeding  to  reft,  are 
no  other  than  certain  tranfitory  inequalities, 
which  arife  from  local  caufes  in  the  diftribution 
of  the  general  current  of  motion,  by  which  all 
bodies  are  inceffantly  carried  along,  excepting 
fuch  irregularities,  with  an  uniform  flow. 

We  miftake  the  world  for  a ftagnant  lake,  in  q 
which,  while  we  appear  to  float  at  reft,  we  inquire 
from  what  caufe  neighbouring  bodies  occafi- 
onally  move. 

But  we  are,  altogether,  floating  along  a current  h 
which  is  imperceptible,  becaufe  we  are  carried 
with  it,  and  no  banks  enable  us  to  diftinguifli 
its  flow  : while  all  things  in  view  move  uniformly 
along  all  feem  at  reft ; but  if,  here  and  there,  one 
of  the  floating  bodies  is  hurried  on  before,  or 
detained  behind  its  companions,  this  inequality 

M m gives 
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gives  the  appearance  of  a motion  begun,  and  wc 
demand  its  fource,  fince  all  around  is  reft.  Bui 
if  we  knew  or  recolleded  that,  in  fa6i:,  all  is  mo- 
tion around  us,  we  then  fhould  not  inquire,  in 
any  one  body,  the  fource  of  a motion  which  it 
has  in  common  with  others,  but  the  fource,  only, 
of  fome  increafe  or  decreafe  of  motion  which 
diftinguiflies  it  from  its  neighbours.  When  a 
body,  as  we  fay,  is  moved,  it  is  not  then  movedy 
but  only  fulfers  a change  of  the  motion  it  before^ 
had,  by  communication  with  local  caufes  which 
render  the  general  diftribution  unequal. 

I It  was  the  apparent  reft  of  bodies,  and  the 
appearances  of  beginning  motions,  that  firft  led 
men  to  feek  their  origin,  as  thinking  it  an  acci- 
dental mode  of  being,  fubfequent  to  the  exift- 
ence  of  matter  : and  though  the  ground  of  this 
inquiry  was  deftroyed,  when  the  motion  of  the 
earth  was  difcovered,  yet  the  fpirit  remained ; 
for  ftill  the  earth  was  fuppofed  to  have  exifted 
once  at  reft,  and  the  queftion  of  the  origin  of 
motion  was  transferred  to  it,  placing  the  inquiry 
on  a worfe  footing  than  before.  Men  were,  per- 
haps, cautious  of  bringing  in  the  direct  agency 
of  the  Deity,  to  move  fmaller  bodies,  but 
when  the  earth  and  planets  were  in  queftion, 
they  thought  the  bulks  ■ and  the  velocities  of 
ihefe  bodies  were  the  effects  of  a power  not  un- 
worthy 
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worthy  an  Almighty  arm  ; and  principles,  ad- 
mitted, depriving  them  of  any  other  caufe,  phi- 
lofophers  fcrupled  not  to  introduce  the  Creator 
in  the  world  already  formed,  launching  forward, 
by  a mighty  impulfe,  the  planetary  orbs,  in  their 
feveral  fpheres.  A magnificent  thought  for  the 
heathen  mythology  ; worthy  the  arm  that  fub- 
dued  the  Titans,  or  that  which,  by  one  llroke, 
could  open  the  ponderous  earth  to  its  very  ^ 
centre  ; but  infinitely  unworthy  that  IN- 
TELLIGENCE from  which  the  univerfe 
arofe. 

The  incongruities  which  attend  the  queftion,  k 
how  motion  began,  are  not  retained,  if  motion 
be  conceived  as  original,  and  reft  as  its  pro- 
duflion  ; for  although,  if  reft  were  original, 
motion  would  imply  its  deftruflion,  yet  if  mo- 
^ tion  be  primary,  the  reft  which  fucceeds,  does 
not  imply  the  deftruflion  of  the  motion,  it  being 
only  certain  relations  of  the  motion  agreeing  with 
it  and  produced  by  it  (o  230).  Nothing,  then, 
once  created,  is  deftroyed ; and  motion,  as  it  is 
more  excellent,  is  precedent  to  reft.  Further, 
if  reft  be  the  firft  quality  of  things,  it  muft  be  an 
abfolute  reft — an  entire  reft — a negation  of  mo- 
tion—an  effential  death  : but  if  reft  be  only  a 
produflion  of  motion,  it  is  then  only  a relative 
Mm2  reft. 
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reft,  fuited  to  the  nature  of  a living  world,  and 
fuch  a reft  as  alone  does,  in  faft,  exift. 


CHAP.  VII. 

Laxjo  of  Union,  in  what  RefpeEis  agreeing 
with  the  AttraElion  of  the  Newtonian  Phi- 
lofophy,  and  wherein  dijlingufhed  from 
it. 

A H E law  of  union,  above  fpoken  of,  has  in 
fo  much,  an  affinity  with  the  modern  attrac- 
tion, as  to  render  a comparative  view  of  thefe 
two  principles  expedient. 

B Attraflion  is  a name  given  to  a tendency  to 
approach  each  other  with  which  all  bodies  are 
faid  to  be  endowed,  in  the  dire6l  proportion  of 
their  mafles,  and  inverfely  in  the  ratio  of  the 
fquares  of  their  diftances. 

c The  law  of  union,  of  thefe  pages,  faid  to  exift, 
not  in  matter,  but  in  the  elementary  principle  of 

matter, 
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matter,  is  a tendency,  in  certain  parts,  and  por- 
tions, to  approach  each  other ; but  in  what  ratio 
to  the  magnitude  and  diftance,  has  not  yet  been 
faid. 


Thefe  two  principles  agrees  in  that  both  aflert  d 
a principle  of  union  to  exift  in  nature,  and  a 
,difpo{ition  to  approach,  to  be  given  to  diftant 
beings,  by  a governing  power. 

They  differ  in  that  one  fuppofes  this  principle  e 
to  be  impofed  immediately  upon  matter;  the 
other  fhows  the  principle  of  union  to  be  given  to 
an  immaterial  and  primary  element.  Let  us  in- 
quire to  what  this  difference  leads. 

The  principle  of  attraflion  is  employed  to  p 
explain  the  motions  of  the  celeflial  bodies.  In 
order  to  this,  it  fuppofes,  befides  the  attra6lion, 
two  things,  firfl,  an  impulfe  given  to  thefe  bodies; 
fecondly,  an  innate  principle  in  the  bodies  con- 
tinuing the  tendency,  the  impulfe  imparted,  to- 
wards a re61:ilineal  motion.  The  attraflion,  as  a 
third  force,  is  employed  to  draw  the  bodies  from 
their  reflilineal  direction  towards  a centre,  and 
from  the  balance  between  the  centrifugal  and^ 
centripetal  tendencies,  their  revolutions  are 
found  to  refult. 


Although 
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G Although  this  refult  be  granted  to  flow  from 
thefe  things  fuppofed,  yet  the  fuppofitions  are 
inadmiffible,  partly  as  being  hypothetical,  partly 
as  being  inconfiftent  with  themfelves,  or  with 
other  principles  received.  An  impulfe  miracu- 
loufly  given  to  the  planets  after  they  were  cre- 
ated, is  merely  hypothetical ; an  innate  principle 
of  motion  in  the  bodies,  whereby  they  continue 
to  move  after  the  impulfe,  is  inconfiftent  with 
itfelf ; for  the  neceflity  of  an  impulfe  to  move 
the  bodies,  fuppofes  them  not  to  have  any  innate 
principle  of  motion.  A tendency  of  bodies  to 
approach  each  otjier,  is  inconfiftent  with  another 
principle  received,  namely,  that  bodies  are  in- 
aftive  ; for,  if  inadive,  they  can  have  no  tenden- 
cies, nor  can  a8:  upon  each  other. 

H The  law  of  union  ferves  to  a much  more 
extenfive  purpofe  than  the  attraftion  of  bodies, 
while  it  is  neither  hypothetical,  nor  incongruous. 
Attraflion  prefuppofes  the  exiftence  of  matter, 
the  law  of  union  explains  its  formation. 

j The  law  of  union  is  a tendency  faid  to  be  im- 
parted to  a fubftance  already  adive,  and  endowed 
with  tendencies;  it  therefore  implies  no  contra- 
diftion. 


It 
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It  enables  us  to  explain  the  motion  of  bodies 
without  fiippoCing  a preternatural  and  miraculous 
impulfe  given  to-  the  planets^  an  event  merely 
imaginary,  folitary,  unparalleled  in  nature,  and 
inadmiffible  ; and  alfo  without  requiring  that 
. other  principle  in  bodies,  in  itfelf  fo  contra- 
didory  and  incomprehenfible,  the  vis  inertia^ 
faid  to  be  indifferent  to  motion  or  reft. 

From  the  law  of  union  alone,  exifting  in  the  l 
ACTIVE  SUBSTANCE,. all  thofc  confcquenccs  re- 
fult,  to  which  attradion  is  infufficient  without 
two  other  concurring  hypothefes  : it  ferves  alfo 
to  much  more  extenfive  purpofes ; it  is  more  in- 
telligible, more  fimple,  and  more  ufeful. 

If  it  be  faid  that,  neverthelefs,  the  law  of  union 
is  the  fame  thing  with  an  attradion,  if  applied  to 
^ the  parts  of  the  active  substance,  I reply, 
that  I think  the  term  attradion,  however  it  may 
be  defined,  exceptionable  from  its  etymology  and 
its  general  acceptation,  becaufc  it  implies  not 
merely  a tendency  between  two  diftant  beings  to 
approach,  but  rather  an  agency  between  them, 
mutually  exerted  on  each  other,  by  pulling  or 
drawing.  But  fince,  wl\en  I fay  that  parts  of 
the  ACTIVE  substance  adually  tend  to  unite, 

I do  not  mean  to  aft’ert  that  one  part  draws 


or 
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or  pulls  another ; I think  it  important  to  lay 
afide  the  term  attraftion,  as  being  liable  to  mifm- 
terpretation,  and  having  been,  in  faft,  a fource 
of  much  error. 

I have  hitherto  termed  the  aQ:ive  element  of 
the  world  the  active  substance,  by  this  de- 
iiomination  to  diftinguifli  it  from  matter,  which 
is  an  inaftive  ftibftance  ; and  have  avoided  even 
terming  it  a fluid,  left  this  term  might  convey 
fome  idea  ,of  materiality.  It  is,  however,  the 
original  and  moft  perfeft  fluid,  without  being 
material,  fince  it  pofleffes  eflen’tially,  that  re- 
quifite,  a facility  of  motion  among  its  own  parts, 
which  gives  an  imperfefl;  fluidity  to  matter.  - 


PART 
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PART  IV. 


Some  Abridgements  of  the  foregoing 


Ideas;  their  Agreement  with  Fads: 


CHAP.  I. 


Con/litution  of  the  Univerfe. 

TH  E original  ftate  of  the  univerfe  is  that  of  a 
a moft  fubtle  and  perfe8;  fluid  (n  272). 

This  fluid  is  not  formed  of  parts,  each,  in  itfelf, 
a folid,  and  becoming  fluid,  in  an  aggregate  mafs, 
by  their  want  of  attachments,  and  by  their  fmooth 
furfaces  admitting  of  a free  motion  among  each 
Qther;  but  it  confifls  of  homogeneous  parts,  every 


Nn 
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where  unfolid,  and  devoid  of  attachment ; the 
fmalleft  portions  being  fluid  equally  with  the 
larger,  and  with  equal  facility  admitting  of 
motions  among  each  other,  or  each  within 
itfelf. 

^ Motion  is  an  effential  property  of  this  primi- 
tive fluid. 

c The  motion  of  the  primitive  fluid  is  a force, 
agency,  or  phyfical  power. 

For  by  force,  agency,  or  power,. is  fignified 
whatever  can  produce  a change,  or  a tendency 
to  change  ; now  a fluid,  to  which  motion  or 
change  is  effential,  can,  by  union  with  other 
beings,  induce  on  them  its  own  changes  or  dif- 
pofitions  thereto. 

X)  This  mofl:  perfe6l  fluid,  whofe  parts  are  no 
where  held  together,  cemented,  or  attached  qui- 
efcently  to  each  other,  is,  by  its  motion,  formed 
into  folid  exiftence,  with  parts  united,  firff,  with- 
in themfelves,  and  fubfequently  to  each  other. 

^ The  motion  whereby  the  primitive  fluid  is 
conftituted  a folid,  is  an  orbicular  motion,  or  a 
progreflion  revolving  into  itfelf. 


For 
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For  all  thofe  parts,  otherwife  difunited,  which 
continually  revolve  in  the  fame  orbit,  about  the 
fame  centre,  are  united  in  that  orbit,  and  by  that 
centre  ; they  preferve  the  fame  diftances  and  re- 
lations, and  conftitute  one  whole.  The  parts  of 
that-whoie  are  forcibly  held  together  by  their 
determination  to  continue  in  the  fame  orbit ; 
and  the  whole,  fo  formed,  is  a folid  or  cohering 
mafs. 

The  folid,  thus  produced  by  the  rotation  of  a f 
portion  of  the  primitive  fluid  about  a centre 
within  the  portion,  is  at  reft,  excepting  only, 
whatever  motions  it  may  have,  induced  by  ex- 
ternal caufes. 

If  two  fuch  folid  fpheres  interfeft  each  other,  g 
or  are  each  interfered  by  a third,  they  will  hold 
together,  or  cohere. 

The  univerfe  is  a congeries  of  fuch  folids,  of  h 
different  denfities  and  magnitudes,  of  which  fome 
are  held  together  by  interfe8:ion,  others,  fmaller,  ‘ 
are  contained  within  larger,  in  feveral  fucceftive 
gradations. 

The  orb  of  the  folar  fyftem  is  the  largeft  folid  i 
with  which  we  are  acquainted  ; each  of  the  fixed 
ftars  have  fimilar  furrounding  orbs ; and  thefe 
N n 2 ' orbs. 
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orbs,  by  mutual  interfe6lion,  cohere  together, 
forming,  by  this  means,  the  quiefcent  mafs  of  our 
univerfe. 

1 

K-  Within  the  orb  of  the  folar  fyftem  are  con- 
tained feveral  fmaller  folids,  to  wit,  the  planets 
primary  and  fecondary,  which  are  found,  by  ob- 
fervation,  to  revolve  about  the  fun,  and,  together 
with  it,  about  a common  centre. 

L Thefe  folid  bodies  being  contained  within  the 
orb  of  the  larger  folid,  the  extenhon  of  the  folar 
fphere  of  activity,  muft  necelfarily  be  carried 
about  the  centre  of  that  larger  orb,  by  its  fevolv- 
ing  motion,  at  the  feveral  diftances  wherein  they 
are  placed. 

JM  Befides,  the  bodies  of  the  planets,  there  are 
lefs  denfe  folids,  which  encompafs  their  more 
firm  maffes  to  a certain  diftance.  The  atmo- 
fpheres  of  the  planets  are  larger  folids,  enclofing 
the  planets,  as  nuclei ; but  dill  larger,  are  the 
active  fpheres  of  the  primitive  fluid,  which 
envelop  each  planet. 

N Several  of  the  planets,  befides  being  involved 
and  carried  round  in  the  fphere  of  the  fun’s  ac- 
tivity^  have  their  own  particular  attachments. 
Smaller  planets  have  their  active  fpheres  attached 

to 
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to  the  aBive  fpheres  of  larger,  and,  by  the  larger 
adive  fpheres,  are  carried  about  the  larger 
bodies,  at  the  fame  time  that  they  accompany 
the  progrefs  of  thefe  larger,  about  the  fun.  Such 
are  the  feveral  fecondary  planets. 

The  adive  fpheres  of  any  planet,  of  the  fun,  o 
or  of  any  fixed  ftar,  are,  each,y//?^/<?  folidsy  attach- 
ed to  others. 

The  body  of  the  earth  is  a mafs,  or  congeries  ? 
of  fmaller  folids,  attached  together. 

\ 

Of  thefe,  two  kinds  are  united  in  different  ways.  ^ 

Firjly  there  are  loofe  or  uncohering  bodies,  R 
animals,  flones,  fluids,  &c.  moveable  on  the 
earth's  furface,  but  held  and  tending  to  the 
earth,  and  if  forced  from  its  furface,  returning 
to  it  when  left  to  themfelves.  Thefe  loofe 
bodies  are,  by  the  adion  of  the  external  fphere, 
confined  in  one  mafs,  making  the  globe  of 
earth,  which  is  a central  nucleus  to  that  external 
folid,  or  circumfcribing  adive  fphere.  This 
tendency  of  all  parts  of  the  earth  to  its  centre, 
is  denominated  weight,  or  gravity,  and  is  com- 
monly explained  by  a fuppofed  mutual  influence 
between  all  parts  of  the  earth,  whereby  the  gene- 
ral 
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ral  mafs  detains  each  particular  body,  or  draws 
it  back,  if  by  any  means  it  has  been  removed  ; 
in  fine,  by  a law  of  union  impofed  on  all  matter. 
But  matter  being  a folid,  formed  by  fuch  a motion 

, of  the  primitive  fluid  as  renders  the  folid  inac- 
tive, is  incapable  of  receiving  any  law  of  union, 
becaufe  fucb  a law  implies  a6fivity.  Matter, 
therefore,  can  only  receive  a6tivity  in  a fecond- 
ary  way,  as  fuperadded  by  the  primitive  and 
aftive  fluid,  and  acquiring  fuch  tendency,  mo- 
tion, and  direftion,  only,  as  this  fluid  imparts, 
itfelf  being  a pure,  unrefifting  paflivity. 

s Secondly y befides  this  .attachment  from  without, 

by  which  all  parts  of  the  earth,  however  uncon- 
nefted  in  themfelves,  are  compreffed  together, 
by  a furrounding  fluid,  there  are  immediate  and 
internal  attachments  of  parts  to  parts,  which 
exift  independent  of  that  extraneous  force. 

Y Thefe  are  the  cohefions  among  the  fmallerand 
primitive  folid  fpheres  or  atoms  by  mutual 
interfeftions,  which  preferve  the  mdfles  of  fen- 
fible  bodies,  in  the  various  forms  which  art  and 
nature  prefent  to  us. 

u There  are  two  forts  of  primitive  folids ; the 
' primary  atoms,  and  the  larger  fpheres  of  the 
univerfe.  Thefe  refemble  each  other  in  their 

laws 
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laws  and  conftru6lion,  differing  only  in  magni- 
tude and  in  denfity. 

There  are  two  forts  of  mafles  conflituted  by  x 
the  interfedion  or  cohefion  of  thefe  fpheres,  fen- 
fible  bodies,  and  the  mafs  of  the  vifible  univerfe 
formed  by  the  cohefion  of  the  ftarry  fpheres.  * 

The  fmaller  maffes,  of  fenfible  bodies,  formed  y 
by  the  attachments  of  the  fmaller  fpheres  being 
contained  within  the  larger  order,  of  primitive 
fpheres,  are,  by  the  law  of  union  of  thofe  fpheres, 
driven  each  to  its  own  centre,  and  acquire  a new 
union,  to  wit,  of  gravity,  by  the  fuperincumbent 
and  furrounding  influence  of  the  larger  primi- 
tive fpheres.  The  fmaller  fpheres,  or  atoms, 
and  the  mafles  they  form,  being  all  thus  driven 
to  the  centre  of  their  refpe6live  larger  and  con- 
taining fpheres,  form  the  globes  of  the  ftars, 
fun,  and  planets,  each  in  the  centre  of  its  own 
fphere. 

The  fubtle  revolving  fluid,  the  centre  of  whofe  ^ 
vortex  the  earth  occupies,  not  only  furrounds, 
but  pervades  the  earth,  and  other  vortices  their 
earths,  to  their  centres  j and  the  earth  and  planets 
are,  by  its  revolutions,  carried  around  on  their 
own  axes. 
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A The  earth  is  an  ina6live  mafs,  and  all  its*  com- 
ponent maffes  are  feverally,  as  colle6lively,  in- 
aftive;  but  the  earth,  and  all  its  parts,  have  vari- 
ous colle6live  and  feparate  movements,  imparted 
from  the  fluid  which  furrounds,  pervades,  and 
conftitutes  it. 

B Being  immerfed,  together  with  its  proper  fur- 
rounding fphere,  in  the  larger  fphere  of  the  fun, 
it  is  carried  thereby,  in  a large  orbit,  about 
the  fun. 

c At  the  fame  time,  by  the  revolution  of  its  pro- 
per fphere,  it  rotates  on  its  own  axis. 

D Thefe  two  motions  belong  to  the  whole  globe, 
and  by  thefe,  the  component  parts,  at  equal  dif- 
tances  from  the  centres  of  motion,  have  equable 
velocities. 

E Befldes  thefe,  parts  of  the  earth  have  various 
relative  motions  among  each  other,  fuch  as  cur- 

' rents  of  air  and  water,  earthquakes,  the  ordi- 
nary phenomena  of  animal  and  vegetable  life ; 
of  mechanical  or  ' chemical  changes  ; which 
occur  to  daily  obfervation. 

f The  globe  of  earth  is  immerfed  in  two  diftinfl 
oceans  of  the  pervading  fluid ; its  own  proper 

fphere. 
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fphere,  and  that  of  the  fun.  Befides  thefe^  it 
confifts  of  the  fame  fluid,  modified,  by  revolving 
in'fmaller  fpheres,  into  the  primitive  material 
atoms.  , . * I 

By  certain  relative  circumftances,  the  aQive  ^ 
fluids,  which  pervade  the  earth,  may  be  deter- 
mihedito  fome  local  irregularities,  fo  as  to  impart 
to  certain  bodies,  more  or  lefs  than  their  common 
proportion  of  activity.  ' ' • ; « 

The  primaiy  atoms  are  formed  inaQive  by  H 
the  orbicular  motion  of  the  adive  fluid  about  a 
centre,  that  is,  iri  a manner^  by  the  folding  up 
of  the  adive  fluid,  into  itfelf.  If,  by  any  pro- 
cefles,  or  mutual  agencies,  any  of  thefe  lofe  their 
orbicular  motion,  and’ are  unfolded,  fo  that  the 
fluid,  inftead  of  revolving  in  the  fmall  orbit  of  the 
atom,  (hall  move  progreflively  onwards,  the  atom 
is  then  rejolved  into  the  primitive  fluid ; and  the 
portion  of  fluid  which  ferved  to  form  the  atom, 
now  refumes  its  original  adive  flate,  and  becomes 
a motive  agent  to  other  atoms  or  mafles  of 
matter  with  which  it  may  unite. 

It  is  probable  fuch  an  unfolding  or  decompofi-  i 
tion  of  the  primitive  atoms  takes  place  in  nature, 
and  that  herein  are  found  the  origin  of  many  na- 
tural agencies;  namely,  in  matter,  itfelf,  reftored 
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to  its  prlftine  aftive  ftate  ; and  that  from  thefe, 
and  from  the  caufes  above  mentioned  (g  281), 
all  the  apparent  motions  of  bodies  upon  the  earth, 
all  changes,  proceffes,  and  produftions,  are  to 
be  derived. 

K When,  from  either  of  thefe  fources  (g,  h 281) 
any  atom  or  mafs  becomes  impregnated  with 
more  than  its  common  proportion  of  the  aftive* 
fluid,  or  with  portions  of  the  a6live  fluid  dire6led 
differently  from  their  ordinary  courfe  or  any 
portions,  by  communication  with  others,  lofe 
part  of  their  common  proportion  ; fuch  atom  or 
mafs,  which  before  had  a relative  reft  among  its 
neighbours,  will  now  have  an  extraordinary y and 
thence  an  apparent  motion ; and  fome  change 
will  thence  be  produced  in  the  fenfible  appear- 
ances of  bodies. 

L And  in  this  way  do  the  various  phenomena  of 
nature  and  art  occur,  to  wit,  by  relative  motions 
of  parts  among  parts,  induced  by  fome  local 
changes  in  the  equable  diftribution  of  the  con- 
ftituent  or  pervading  fluid  (d  113). 

M A more  particular  explication  of  phenomena 
by  fhowing  their  correfpondence  with  various 
relative  circumftances  of  this  fluid,  will  belong 
to  a future  work^ 
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CHAP.  IL 

Agreement  of  Phenomena  with  the  Theory. 

IF  the  theory  laid  down  be  true,  propofitions  a 
of  fafts,  deduced  from  it,  will  agree  with 
appearances  in  nature;  and  this  agreement  will 
ferve  efpecially  to  confirm  the  doQrine,  becaufe 
the  principles  were  not  gathered,  fubfequently, 
from  experiments,  and  fitted  to  them,  but  have 
been  drawn  from  independent  fources,  purely 
intelleftual. 

A BODY  BEING  AT  REST,  WILL,  OF  ITSELF,  B 
NEVER  BEGIN  TO  MOVE. 

Becaufe,  being  inaftive,  it  contains,  in  itfelf, 
no  caufe  of  motion  or  motive  tendency. 

Observation  I. 

A body  is  never  found  to  begin  to  move  c 
without  the  acceflion,  to  it,  of  fome  external 
caufe. 

Definition. 

Refiftence  is  an  aftion  confidered  in  its  rela-  q 
tion  of  oppofition  to  another  aSion. 

O o 3 
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^ A BODY  AT  REST  WILL  NOT  RESIST  ANY 
ACTION  OR'FORCE  EMPLOYED  TO  MOVE  IT. 

Bccaufe,  being  inactive,  it  is  incapable  of  re- 
filling, which  js  a6ling. 

Observation  II. 

A body  at  reft,  fuftaining  any  motive  agency, 
acquires  a motion  or  motive  agency,  equal  to 
what  it  fuftains,  the  external  obftacles  of  friftion 
and  inedia  being  taken  out  of  the  account; 

T This  fa6l  is  univerfal  and  agreed  upon.  Fric- 
tion andjnediums  diminilh  or  deftroy  a part  of 
the  motion,  which,  otherwife,  the  body  would 
, acquire  from  the  influence  exerted  on  it : thefe, 
then,  are  truly  refiftences,  or  contrary  actions: 
but  abllrafting  thefe,  or,  if  there  be  no  fuch  re- 
fiftences, the  whole  influence  exerted,  is  found 
in  the  body.  This  could  not  be  the  cafe,  if  the 
body  refilled : if  it  refilled,  fo  much  as  it  re- 
lifted, it  would,  like  the  afore-mentioned  refift- 
ences, diminilh  motion,  - and  the  refiftence  of 
the  body  ought  to  be,  always,  a quantity,  either 
by  itfelf,  or  in  addition  to  the  other  refiftences, 
the  meafure  by  wjhch  the  lofs  of  motion  lliould 
be  determined.  But  the  lofs  of  motion  follows 
. the  proportion,  only,  of  the  other  refiftences, 
friftion,  media  i and  if  there  be  -no  friflion 

nor 
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nor  medium,  there  is  no  lofs  of  motion  y con- 
fequently,  the  body  does  exert  no  refiftence, 
nor  is  there  any  refiftence  befides  thofe  already 
mentioned.  In  the  falling  of  a heavy  body,  the 
body  acquires  all  the  momentum,  which,  from 
its  weight,  and  the  time  of  its  defcent,  it  ought 
to  poflefs,  excepting  fo  much  as  muft  be  taken 
away,  on  account  of  the  known  refiftence  of  the 
air. 

/'Observation  III. 

' If  a heavy  body  be  fufpended  by  a ft  ring,  o 
I and  the  firing  be  cut,  the  body  will  defcend. 

As  in  this  example  there  are  not  the  circum-  h 
fiances  of  lofs  of  motion  by  communication,  and 
the  fhock  attending  impulfe,  the  fa6l  is  more 
ftmple  and  conclufive ; the  motive  influence  is 
invifibly,  filently  but  continually  exerted,  and 
the  body,  although  at  reft,  conftantly  tends  to 
move.  The  reparation  of  the  cord  which  fup- 
ports  it,  is  hot  an  aflion  upon  the  body,  it  is 
only  the  removal  of  the  contrary  aflion  by  which 
it  was  held  in  equilibrio  : if  the  quiefcent  body, 
when  its  fupport  was  removed,  refijled  the  in- 
fluence which  determines  it  to  fall,  this  refiftence 
muft  be  in  fome  way  manifeft,  and  muft  impede 
the  fall  proportionally  to  fuch  refiftence,  at  the 
very  commencement  of  the  motion  ; but  fince 
no  fuch  impediment  appears,  the  faQ  demon- 
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flrates;  that  no  refiftence  whatever  is  everted  by 
the  body.  ' 

1 If  the  force  employed  to  move  a body 

AT  REST  BE  AN  IMPULSE,  THE  IMPELLING 
BODY  WILL  LOSE  AS  MUCH  MOTION  AS  THE 
OTHER  ACQU  IRES  ; ABSTRACTION  BEING  AL- 
WAYS MADE  OF  THE  RESISTENCES  OF  MEDIUMS 
AND  OF  FRICTION. 

The  impelling  body  being  aduated  by  an  ad- 
ventitious fluid,  which,  in  the  impulfe  it  com- 
municates to  the  body  impelled,  muft  itfelf  have 
fo  much  motion  or  adivity  iefs,  as  it  has  parted 
from  to  the  other  (r  127). 

Observation  IV. 

K Let  a body,  at  reft,  fufpended  freely,  and  in- 
elaftic,  be  ftruck  by  another  inelaftic  body,  of 
an  equal  raafs,  both  bodies  will  proceed  toge- 
ther with  half  the  velocity  of  the  impelling 
body. 

L The  impelling  body,  after  the  fliock,  having 
only  half  of  its  former  velocity,  hath  loft  half 
its  motion,  and  the  other  hath  gained  an  equal 
quantity ; its  motion  from  a ftate  of  reft,  being, 
after  the  fhock,  equal  to  what  the  impelling 
body  hath  loft. 


The 


The  diminution  of  motion  in  an  impelling 
body  has  been  attributed  to  refiftence  in'  the' 
body  at  reft,  but,  on  any  principle ^ this  is  incon- 
fiftcnt  with  the  fa5l ; for,  if  a body  in  motion, 
agreeable  to  the  received  theory,;  moved  and  im- 
pelled by  an  innate  power,  and-  it  was  rejijied  by 
a body  at  reft,  the  impelling  body  would  be  - 
impeded  by  the  refiftence,  but  the  body  at  reft 
would  not  be  moved  for  two  reafons  ; firji, 
becaufe  it  could  receive  from  the  other  none 
of  its  innate  power,  by  which  it  had  impelled  ; 
Jecondly,  becaufe  that  power  of  the  impelling 
body,  which  is  refifted,  cannot  produce  its  effeft, 
at  the  fame  time  that  it  is  refifted ; but  the  body 
at  reft  receives  power  from  the  other,  therefore 
the  power  is  not  innate,  and  the  power  of  the 
impelling  body  has  its  full  efFeB,  therefore  is 
not  refifted.  The  diminifhed  motion  of  the  body 
which  impels,  is  an  effeO;  of  its  having  parted 
with  its  motive  influence  : it  is  fo  much  diminu- 
tion, in  confequence  of  fo  much  deprivation. 

As  the  body  at  reft  cannot  refill  becaufe  it  is  n 
inaBive,  fo  the'  body  which  lofes  its  motion, 
does  not  require  to  be  refifted,  becaufe  it  has 
loft  its  difpofition  to  move,  at  the  fame  time 
that  it  has  loft  its  motion.  The  fupport  of  this 
do6lrine  of  refiftence  in  a body  at  reft,  lays  in  a 
mifufe  and  equivocation  of  terms. 
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o Bodies  are  faid  to  be  inaftive,  arid  to  refift 
by  their  inaftivity.  Refiftence,  therefore,  is' 
here  ufed  in  a fenfe  feemingly  contrary  to  ours; 
it  is  not  an  a6lion,  but  belongs  to  inadivity^t 
So  abfurd  a thing  as  refiftence  without  adion 
might  (hock  our  reafon ; but  this  abfurdity  is* 
apparent,  not 'real;  the  ufe  of*  terms  only  is  re- 
verfed,  inadivity  means  adivity.  The  inadivity* 
of  body,  and  the  refiftence  of  inadivity, 'are  in' 
truth  the  adivity  of  body,  and  the  refiftence  ofi 
adivity ; for  this  inadivity  is  faid  to  he  exerted,) 
to  pcrfevercy-to  impel y to  reaEiy  to  produce  change  ^ 
in  other  bodies y to  he  a power  or  forccy  and  all  thefe, 
more  or  lefs,  proportionally  to  the  body  whoje  force 
it  is.  If  thefe  are  not  adive  qualities,  I beg  to 
know  what  are  ? If  inadivity  be  faid  to  perform 
and  be  all  thefe,  what  is  the  difference  between 
it  and  adivity  ? 

P Such  is  the  manner  in  which  this  term  inaFiivity 
is  perverted  and  abufed  to  anfwer  the  purpofes 
of  an  hypothefis. 

Q Definitions  are  the  bafts  of  all  demonftration  : 
the  terms  adivity  and  inadivity  are  not  defined 
in  the  received  fyftem,  but  they  are  confounded 
together. 

This 
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This  play,  on  terms,  may  again  be  obferved,  R 
in  the  method  of  proving,  that  a body  in  motion, 
perfeveres  in  motion  by  its  inaflivity.  For,  it 
is  faid,  that  it  requires  an  a6lion,  to  flop  a body 
in  motion  ; and  fince  a body  in  motion,  is  in- 
aflive,  it  cannot  exert  an  aftion  to  (lop  itfelf ; 
it  muft,  therefore,  go  on  to  move  for  want  of 
a6lion  to  Hop  itfelf,  that  is,  by  ina6livity.  There 
is  an  inconfiftency  throughout  this  argument, 

A body  in  motion  requires  an  aQion  to  flop  it, 
this  is  evident;  but,  is  this  a proof  that  it  is  in- 
aflive  ? On  the  contrary,  furely,  it  is  a proof  of 
its  activity,  while  in  motion.  An  a6lion  is  re- 
quired to  flop  it ; but,  it  cannot  be  expefted, 
that  the  fame  adivity,  which  moves  the  body, 
fhould  alfo  flop  it.  The  body  goes  on,  not  for 
want  of  aftivity,  or  by  ina6livity  ; but  becaufe 
its  aftivity  difpofes  it  to  move,  and  not  to  flop. 

A BODY  AT  .REST,  BEING  IMPELLED  BY  A ^ 
MOVING  BODY,  RESISTS  THE  BODY  WHICH  IM- 
PELS; ALTHOUGH  IT  RESISTS  NOT  THE  FORCE  ' 
OF  THE  IMPULSE. 

This  is  a very  important  diftinflion,  between  ^ 
refilling  the  mafs  of  a body,  and  refilling  its 
motive  force : and  we  fhall  find  it  correfpond 
throughout,  bpth  with  theory,  and  with  faft. 
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u All  refiilence  is  a8:ion,  and  fuppofes  another 
a8:ion,  refilled.  It  is  denied,  that  a quiefcent 
mafs  refills  the  motive  force  of  another  mafs  im- 
pelling, becaufe  the  quiefcent  mafs  is  inaflive, 
and  the  force  being  tranllated  only,  is  not,  in  fafl, 
refilled.  But,  if  a quiefcent  mafs  refill  the 
mafs  and  not  the  motive  force  of  an  impelling 
body,  there  ought  to  be  an  aflion  in  the  quiefcent 
mafs  ; and,  in  the  motive  one,  an  aflion  diftinfl, 
from  that  by  which  it  is  motive  ; fuch,  in  fatl„ 
are  the  conllituent  a6livities(D  113),  or  cohelive 
powers  of  every  body.  Thefe  afiions  are  alike 
in  a body,  whether  it  be  at  reft,  or  in  motion. 
-They  preferve  the  forms  of  bodies,  and  hold 
their  parts  together.  In  impulfe  of  a mo- 
tive, on  a quiefcent  body,  the  motive  body,  en- 
deavouring to  continue  its  motion,  becomes  a 
force,  whereby  the  cohering  mafs  tends  to  pene- 
trate the  * quiefcent  body,  and  this  tendency  is 
an  aflion  on  the  cbhefive  force ; the  cohelive 
force  refills,  and  by  this  relillence,  afls  alfo  on 
the  impelling  mafs  to  penetrate  it.  Thefe  arc 
aflions  and  refiftences  of  the  conllituent,  or 
cohefive  aflivities,  and  have  no  effefl  on  the 
motive  aflivities,  or  the  motion  of  the  malTes. 

''  Observation  V.  ‘ 

X A mafs  in  motion,  has  its  velocity  diminillied, 
by  impulfe  on  a quiefcent  body. 
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Refiftence  is  an  a8:ion,  ^which  impedes,  or  ob-  y 

ftru6i;s  the  efFefts  of  another.  The  retardation 

0 

of  a body,  is  an  evidence  that  the  body  has  been 
refifted,  as  the  communication  of  motion  fhows 
that  the  aftion  has  not.  • 

/ 

A BODY  ACTED  ON  WHEN  AT  REST,  DOES  % 
N OT  RE-ACT. 

Becaufe  it  is  inaftive  ; nor  can  aftion  proceed 
from  reft. 

Observat'ion  VI. 

If  a body  at  reft  receives  an  impulfe,  it  ac-  ^ 
quires  fo  much  motion  as  the  impelling  body' 
lofes. 


Explanation. 

If  the  body  at  reft  re-a6led,  it  would  deftroy  ^ 
the  force  of  fo  much  of  the  impulfe,  as  was 
equal  to  the  aftion,  while  the  re-a8:ion  would 
alfo  be  deftroyed,  in  the  manner  that  contrary 
actions  oppofed,  always  deftroy  each  other  ; and, 
confequently,  if  the  re-aclion  were  equal  to  the 
a6lion,  both  would  be  deftroyed ; but  as  there 
is  no  deftru6lion  of  adion,  merely  a tranf- 
lation  of  it,  there  is  no  re-a6lion.  The  re-a5iion 
may  be  fuppofed  to  be  the  fame  with  the  refiflence 
of  a body  at  reft ; yet,  they  are  inconfiftent 
with  each  other,  becaufe  the  rejijlence  is  faid  to  be  ' 
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proportional  to  the  tnafs : the  re-a^ion  to  tlie 
aBioriy  which  different  proportions  of  tlie  fame 
power,  in  the  fame  body,  are  impoffible,  incon- 
fiftent  with  fafts,  and  with  each  other,  and  are 
together,  to  be  rejeQed. 

If  a body  in  motion,  receives  an  im- 
pulse, IT  does  not  re-act  on  the  impel- 
ling BODY;  IF  THE  IMPULSE  feE  OPPOSED  TO 
THE  DIRECTION  OF  THE  FIRSt  MOTION,  THE 
IMPULSE  OR  ACTION  I S R E C I P ROC  A L ; IF  THE 
IMPULSE  BE  NOT  OPPOSED  TO  THE  DIRECTION 
OF  THE'  FIRST  MOTION,  THERE  IS  NO  RECI- 
PROCAL ACTION,  AND,  IN  EITHER  CASE,  THERE 
IS  NO  RE-ACTION. 

A body  in  motion  is  a8:ive  by  reafon  of  its 
motion  ; it  can  a8:  or  impel  in  the  direftion  of 
its  motion,  and,  therefore,  a body  impelling  it, 
contrary  to  its  dire6lion,  is,  by  it,  reciprocally 
impelled.  But  this  a6i:ion  on  either,  is  the  effect 
of  the  feparate  Hates  of  a6livity  induced  upon 
each  body  ; neither  action  is  confequent  upon 
the  other  a6lion  ; therefore,  neither  is  re-aftioUj 
which'  is  a confequent  aftion.  When  the  im- 
pulfe  is  not  oppofed  to  tlie  direction  of  the 
moving  body,  there  is  no  reciprocal  aftion  ; be- 
caufe  the  moving  body,  though  aftive,  does  not 
a6t  againft  the  direction  of  its  own  motion,  and, 
in-^ll  cafes,  adions  are  proportional  to  the  ac- 
tivity 
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tivity  of  their  own  bodies,  not  to  the  aftion  of 
other  bodies. 

In  impulse  between  two  bodies  in  d 

MOTION,  EACH  UNDERGOES  AN  EQUAL  CHANGE 
IN  A CONTRARY  DIRECTION. 

Whatever  motion  either  body  imparts  to  the  e 
other,  itfelf  is  deprived  of,  and  retains  fo  much 
lefs  in  the  fame  dire6lion  as  the  other  has  more  ; 
the  changes  thus  produced,  are  therefore  equal, 
and  they  are  contrary,  fince  one  body  is  acce- 
lerated, in  confequence  of  the  others  being  re- 
tarded. 

If  ANY  INVISIBLE  FLUID  SURROUNDS  A F 
BODY,  PRESSING  TOWARDS  IT  EQUALLY  ON 
ALL  SIDES,  AND  BY  THIS  EQUALITY  ON  ALL 
SIDES,  PRESERVING  THE  BODY  AT  REST;  AS 
THE  FLUID  X,  X,  X,  ENVIRONING  THE  BODY  M, 
FIG.  5.  AND.  ANOTHER  BODY  (n)  FIG*  6,  AP- 
PROACHING TOWARDS  M,  BECOMES  IMMERSED 
IN  THIS  FLUID,  AND  RECEIVES  THE  ACTION 
OF  SUCH  PART  OF  THE  FLUID  AS  FALLS  ON, 
OR  ENTERS  INTO  IT,  THE  TWO  BODIES  M 
AND  (n)  WILL  TEND  TOWARDS  EACH  OTHER 
WITH  EQUAL  MOMENTA,  AND  IF  AT  LIBERTY, 
WILL,  WITH  EQUAL  MOMENTA,  APPROACH 
EACH  OTHER. 

f ^ .** 
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For  the  body  (n)  receiving  the  aQion  of  fo 
much  of  the  fluid  as  falls  upon  it,  diminilhes, 
on  that  fide,  in  the  fame  proportion,  the  prefTure 
upon  M,  and,  therefore,  M is  no  longer  preffed 
equally  on  all  fides,  but  mofl:  on  the  fide  (o),  con- 
trary to  (n),  where  the  preflure  is  undimini ftied. 
The  body  M,  will  therefore  move  towards  (n),  by 
the  fuperior  prefTure  on  the  fide  (o)  ; at  the  fame 
time,  (n)  being  prefled  towards  M,  by  the  fluid, 
of  which  it  has  deprived  M,  will  move  towards 
that  body  ; and  the  preffure  on  (n)  being  pre- 
cifely  that  which  is  wanting  to  M,  and  which 
gives  the  fuperiority  to  the  fide  (o)  of  the  body 
M,  the  momenta  of  M and  (n)  will  be  equal,  and 
their  velocities  reciprocally  on  their  mafles. 

Observation  VII. 

If  a piece  of  iron  be  placed  within  the  aftion, 
which  furrounds  a magnet,  and  which,  being 
equal  on  all  fides,  preferves  the  magnet  at  reft ; 
the  iron,  being  afled  upon  by  the  furrounding 
influence  of  the  magnet,  both  bodies,  if  float- 
ing in  water,  or  otherwile  at  liberty  to  move 
freely,  will  approach  each  other  with  equal 
motions,  and,  in  proportion,  as  either  mafs  is 
lefs,  its  velocity  will  be  greater  than  the  other. 

Explanation. 

Whatever  be  the  particular  theory,  whereby 
all  the  phenomena  of  the  magnet  are  explained, 

it 
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it  is  inconteflible  that  fame  agency  furrounds 
magnetic  bodies,  and  aduates  maffes,  or  particles 
of  iron,  within  its  reach.  There  can  be  no 
doubt,  but  that  the  magnet  is  the  centre,  and 
the  fubjeft  of  this  agency;  and  it  is  certain, 
that  it  influences  the  magnetic  body  equally  on 
all  fides,  otberwife  it  would,. ' at  all  times,  be- 
moved,  when  left  to  itfelf,  by  its  own  magnetifm. 
It  is  equally  evident,  that  any  given  portion  of 
the  furroundiiig  aflivity  of  a magnet,  cannot  at 
the  fame  time,  a£t  upon  two  bodies ; eonfe- 
quently,  if,  at  any  diftance  from  the  body  of  the 
magnet,  any  portion  of  the  furrounding  agency, 
finds  a new  fubje6t  of  its  a6lion,  fo  much  action 
is  taken  on  that  fide  from  the  magnet  itfelf,  the 
equilibrium  is  thereby  deftroyed,  and  the  aQ:ion 
on  the  contrary  fide,  preponderates,  by  the  quan- 
tity removed  from  the  other.  The  furrounding 
agency  is,  in  faff,  ftill  equal  on  all  fides  its  own 
centre  ; but  not  on  all  fides  the  body  of  the  mag- 
net. The  centre  of  this  agency  is  now  changed, 
from  the  centre  of  the  magnet  to  feme  point  be- 
tween that  centre  and  the  piece  of  iron  ; both 
bodies  are  now  circumferibed  within  one  fphere 
of  aflivity,  and  though,  at  a diftance,  in  re- 
fpefl  to  their  vifible  furfaces,  they  may  be  con- 
fidered  as  one  united  body,  in  refpeff  to  their 
attachment  (s,  t 261} ; and  the  centre,  common 
U)  both,  is  now  the  centre  of  the,  agency  to- 
wards 
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wards  which  both  bodies  move,  and  at  which 
they  will  meet. 

j The  propofition,  may  be  equally  well  exempli- 
fied, and  the  fa6l  remarked  in  all  other  cafes  of 
an  invifible  influence,  between  diftant  bodies ; 
as  in  cohefion,  in  eleftricity,  in  gravitation,  or 
in  all  thofe  phenomena  to  which  the  term  at- 
traftion  is  applied,  whether  to  exprefs  the  faft, 
or  to  denominate  the  caufe;  but  which  term, 
either  as  expreffing  the  efFe6l  or  the  caufe,  we 
have  thought  it  expedient  to  avoid,  for  reafons 
above  given* 

K If  an  invisible  fluid  proceeds  from 

ANY  CENTRAL  BODY,  M,  FIG.  7,  AT  THE  END 
(f),  AND  PERFORMING  A CIRCUIT,  RETURNS 
INTO  THE  SAME  BODY  AT  (g),  AND  A CON- 
TRARY-AND  EQUAL  EFLUX,  CIRCUIT  AND  IN- 
FLUX, PROCEEDING  FROM  (g),  AND  RETURN- 
ING AT  (f),  PRESERVES  THE  BODY,  ACTUATED 
AT  ONCE  BY  THESE  CONTRARY  POWERS,  AT 
REST,  AND  A BODY  (n)  BE  PLACED  WITHIN 
THE  EFLUX  OF  THE  FLUID  AT  (f),  AND  THIS 
EFLUX  ONLY,  ACTS  UPON  (n),  THE  BODIES  M 
‘AND  (n)  WILL  MUTUALLY  RECEDE  FROM  EACH 
OTHER,  WITH  EQUAL  MOMENTS. 

For  the  body  (n),  by  receiving  the  aflion  of 
any  portion  of  the  circulating  fluid,  deprives  the 

body 
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body  M of  the  aflion  of  that  part,  and  thereby 
deftroys  the  equilibrium  of  M,  by  diminiftiing^ 
on  one  fide  only,  the  furrounding  aflivity.  The 
ilTuing  fluid  from  (f)  remaining  in  (n),  is  pre- 
vented from  performing  its  circuit  and  return- 
ing at  (g)  ; on  the  fide  (g),  therefore,  the  pref- 
fure  on  the  body  M is  diminiflied,  by  fo  much 
of  the  aflion  as  (n)  fuftains ; while,  on  the  fide 
(f),  the  other  current  (not  defcribed  in  the 
figure),  proceeding  from  (g),  enters  undiminifhed ; 
the  body  M,  therefore,  being  preffed  as  ufual 
on  the  fide  (f),  and  having  part  of  its  equal 
^preffure  at  (g)  removed,  will  begin  to  move  to- 
wards (g),  retiring  from  (n)  ; while  (n)  retires 
^Ifo  from  (n),  by  the  outTiowing  current  wdticli 
it  arrefts,  and  the  current  which  moves  (n),  being 
the  fame,  which  is  prevented  from  entering  M 
at  (g),  thefe  contrary  motions  muft,  necefl'arily, 
be  equal. 

Observation  VIII.  ^ 

The  phenomenon  of  repulfion,  correfponds 
with  the  foregoing  propofition  and  explanation. 
If  fimilar  poles,  North  or  South,  of  a magnet, 
are  brought  near  together,  they  will  recede  from 
each  other,  with  equal  moments. 

Explanation. 

An  aftive  influence,  furrounding  the  magnet, 
afts  at  a diftance  from  it.  If  a body  be  rejected 
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from  the  magnet,  this  influence  is  dife6led  alfo 
from  the  magnet ; if  the  influence  iflues  con- 
tinuall)^,  the  fource  muff  be  fuj>plied  : the  moft 
Ample,  obvious,  and  natural  fupply,  is  a circu- 
lation of  the  fame  influence  ; if  the  ifluing  in- 
fluence be  found  to  recurvate  backwards,  to- 
wards the  end,  where  the  fupply  fliould  enter, 
and  not  to  proceed  continually  from  the  ftiagnet, 
its  return  into  it  is  put  out  of  doubt.  That  the 
influence  does  fo  recurvate,  towards  the  con- 
trary end  of  the  magnet,  is  made  to  appear,  by 
flrewing  fteel  filings  between  two  repellent  ends 
of  two  magnets,  placed  near  together : that 
the  repelled  body  is  aQuated  by  portions  of  this 
out-flowing  fubftance,  demonftrates  that  the  in- 
_ flux,  at  the  contrary  end,  is  diminiflied;  for  the 
portion  that  is  employed  in  repelling  the  body, 
cannot,  at  the  fame  time,  be  purfuing  its  courfe 
in  the  circulation : this  fa&,  therefore,  may 
be  confidered  as  completely  in  point  to  the  pro- 
pofltion. 

M All  actions  have  a relation  to  two 

BODIES^  WHICH,  BY  THE  ACTION,  SUFFER 
CHANGES,  EQUAL  IN  CONTRARY  DIRECTIONS. 

Observation  IX. 

^ The  faft  is  univerfally  eflabliflied  by  ex- 
periments and  obfervations,  and  needs  no  par- 
ticular example  here. 


This 
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This  propofition  is  not  to  be  underftood,  as  p 
being  the  fame  with  the  third  law  of  motion  in 
the  received  theory,  that  aElion  and  re-a5lion  are 
always  equal  and  contrary.  This  law  appears, 
from  what  has  been  faid  in  the  four  preceding 
propofitions,  to  be  an  erroneous  hypothefis  to 
explain  a general  fa6l. 

The  changes,  in  all  a8:ion,  are  ^equal  and  q 
contrary  in  two  bodies,  but  this  does  not  pro- 
ceed from  a re-a6lion  to  every  action,  or  require 
that  all  adion  (hall  be  mutual  and  contrary.  In 
all  cafes,  a fingle  aQ.ion,  without  any  re-a6:ion, 
or  mutual  aftions,  ferves  to  explain  the  pheno- 
mena ; while  the  hypothefis  of  re-a6lion  or 
mutual  aftion,  if  admitted,  is  contradictory, 
even  to  appearances. 

By  recurring  to  the  preceding  illuftrations, 

(z  291,  c,  D,  F,  K,  &c.)  it  will  appear,  that  in  all 
action,  whether  impulfe  of  bodies,  or  the  aClion 
of  furrounding  fluids,  the  body  aCted  on  is  a 
recipient  of  an  aCtive  fluid ; that  another  body 
is  the  fource  of  that  fluid,  and  is  deprived  of  fo 
much  as  it  has  imparted  to  the  former ; there  is, 
therefore,  in  one  a5iion  the  two  changes^  equal  and 
contrary,  which  the  faCt  exhibits.  If  a fluid 
iflues  from  a fource  into  a receptacle,  the  former' 
is  exhaufted^  as  much  as  the  latter  is  replenifhed; 
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the  a6lion  is  one,  but  the  change  efFefts  two  ob- 
jeds,  in  a contrary  manner,  and  in  an  equal  de- 
gree. 

s In  fome  cafes,  re-aftion  is  impoffible,  in  fact, 

V and  inconfiftent  with  the  appearances ; it  is 
always  unnecelfary,  and  in  no  inftance  proved. 

T In  all  impulfe,  it  is  impoffible  that  any  action 
on  a body  fhould  give  birth  to  its  own  contrary 
and  deftroyer — all  nature  revolts  at  this  idea, 
and  all  analogy  contradi6ts  it.  It  is  inconfiftent 
with  the  inactivity  of  body.  If  inaCtive  in  itfelf, 
it  can  aCt  only  by  an  acquired  aCtivity ; but  a 
re-aCtion,  contrary  to  the  aCtion  acquired,  muft 
originate  in  the  body  itfelf,  contrary  to  its  al- 
leged inactivity.  It  is  inconfiftent  with  the 
communication  of  motion  ; for,  if  this  law  were 
true,  all  motion  would  be  deftroyed  in  impulfe 
and  none  could  be  communicated ; there  would 
be  an  univerfal  ftagnation  and  repofe  wherever 
^bodies  met  or  impelled. 

y Such  would  be  the  confequence,  if  this  law, 
celebrated  fo  highly  in  the  writings  of  philofo- 
phers,  had  any  place  in  nature.  The  contrary 
changes  from  whence  a rc-aCtion  is  inferred, 
afford  the  proof  againft  it,  unlefs  that  felf-evi- 
dent  law  be  denied^  that  contrary  and  equal 

aClions 
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aftions  meeting,  deftroy  each  other  ; for  if  the 
aftions  be  deftroyed,  they  can  produce  no 
changes. 

In  aflions,  like  thofe  termed  attraftive,  be-  x 
caufe  both  bodies  are  moved,  both  are  con- 
cluded to  acl ; but  this  inference  is  not  juft, 
fince  it  has  been  proved,  that  one  action  is  fuf- 
ficient  to  the  effeB;,  and,  therefore,  two  ought  not 
to  be  admitted. 

There  are  fome  familiar  faBs  adduced  in  fup-  y 
port  of  this  law,  which  it  would  be  inexcufable 
not  to  mention. 

If  you  prefs  a ftone  with  your  finger,  the  z 
finger  is  alfo  preffed  by  the  ftone.'"  If  a 
horfe  draws  a ftone  tied  to  a rope,  the  horfe 
(if  I may  fo  fay)  will  be  equally  drawn  back 
towards  the  ftone."  Here;  one  can  only  fay, 
it  is  aftonifhing  how  far  an  hypothefis  can  ob- 
fcure  the  cleareft  views  of  reafon.  Both  the 
preceding  aflertions,  are  contrary  to  the  cleareft 
evidence,  yet  both  meet  a ready  acceptance 
with  the  majority  of  men.  The  ftone  prefles 
not  the  finger,  nor  does  it  draw  back  the  horfe. 
In  what  is  the  animal  ftruBure  fuperior  to  a 
ftone,  if  the  latter  can  return  the  aBion  the 
former  exercifes  ? How  do  thefe  aBions  appear  ? 

Inftead 
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Inftead  of  a ftone^  let  one  finger  prefs  another, 
which  returns  the  preflure  ; let  the  horfe  be  op- 
pofed  by  another  horfe.  The  obftru6lion  to 
motion  will  then  evince  the  contrary  afilions — 
fri6lion  may,  in  like  manner,  prove  an  obftacle — 
but  let  the  ftone  be  free,  it  will  obey  the  impulfes 
of  the  finger  and  the  horfe,  and  thereby  prove 
that  it  re-a6ts  not.  The  finger  feels  only  its  own 
preflure  ; the  rope  tied  to  the  ftone  is  diftended 
only  by  the  a6lion  of  the  horfe ; but  if,  as  it  is 
faid,  the  horfe  is  drawn  to  the  ftone,  as  much  as 
the  ftone  to  the  horfe,  furely  the  ftone  may  as 
reafonably  be  expefled  to  walk  on  and  drag  the 
horfe  after  it,  as  the  horfe  to  get  the  better  of 
the  ftone,  thefe  opponents  being  declared,  in  all 
refpefits,  equal. 

A When  in  the  Scholium,  at  the  end  of  the  firft 
book%  we  find  Sir  Ifaac  exprefling  himfelf  thus: 

I was  only  willing,  by  thefe  examples,  to  ftiow 
“ the  great  extent  and  certainty  of  the  third  law 
of  motion we  are  not  to  imagine,  that  fo 
accurate  an  experimentalift  rafhly  pronounced, 
concerning  a fa6i;  which  he  had  not  duly  afcer- 
tained.  He  has  elfewhere  exprefled  the  faH 
unexceptionably,  that  equal  changes,  were  in 
his  experiments  always  produced  towards  con- 
“ trary  parts.*"  Of  the  changes,  the  fenfes  and 

^ Principia. 
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admeafiirements  were  the  criterions;  but  his  con- 
fequence,  immediately  drawn,  is  erroneous,  that 

the  ablion  and  re-a61ion  were  always  equal/' 
Here  he  affumes  that  in  order  to  two  contrary 
changes,  two  contrary  actions  are  necejOTary ; 
but  we  have  fhown  that  in  the  aHions  of  a 
medium  between  diftant  bodies,  thefe  are  tin- 
neceffary,  and  in  impulfe,  where,  if  the  contrary 
anions  met,  they  would  deftroy  each  other 
they  are  impoflible. 

If  a body  in  motion  were  exposed  to  no  b 

OBSTACLE,  AND  SUBJECTED  TO  NO  NEW  IN- 
FLUENCE, IT  WOULD  CONTINUE  IN  ONE  UNI- 
FORM RECTILINEAL  MOTION, 

We  have  no  fa8:  in  dire61;  proof  of  this  pro- 
portion ; all  bodies,  that  we  can  obferve  in 
motion,  are  both  expofed  to  obftacies  and  fub- 
jeQed  to  new  influences^;  but  inafmuch  as  bodies 
are  difpofed,  to  continue  in  an  uniform  motion, 
and  to  move  in  right  lines,  except  fo  far  as  new 
influences  and  obftacles  appear,  facls  may  be 
faid  to  carrefporid  with  the  propofition. 

The  firft  law  of  Sir  Ifaac  Newton^expreffes  the  c 
refVilineal  tendency  of  motion,  and  the  perfeve- 
'rance  in  motion,  of  bodies,  once  moved;  But  , 
the  caufe,  and  the  conditions  are  different  from 
thofe  here  affigned.  An  innate  force  is  the 
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caufe  ; the  conditions  are,  unlefs  any  new  force 
produce  a change.  When  a body  is  moved,  a 
force  or  aflive  fubftance  is  imparted  to  it ; and 
the  body  continues  to  move,  unlefs  the  efficacy 
of  this  force  be  counteracted  by  a contrary  force 
imparted,  or  the  body  be  deprived  of  the  force, 
by  its  own  knpulfe  on  other  bodies ; two 
caufes  diminifh  or  deilroy  motion ; a new  and 
contrary  force,  fuffered,  or  the  force  of  the 
body  in  motion  exerted  on  fome  other  : a new 
force  impreffed  on  the  moving  body,  is  not, 
therefore,  the  only  condition  of  change  in  its 
motion,  as  the  firft  law  of  Newton  declares,  nor 
is  an  injiate  force  the  caufe  of  its  perfeverance. 

])  A BODY  IN  MOTION,  MEETING  WITH  A- 
NOTHER  BODY  IN  ITS  PATH,  WILL  COMMUNI- 
CATE MOTION  TO  THAT  OTHER.  ' 

The  body  is  moved  by  a fubtile  fluid,  which, 
having  motion  eflential  to  itfelf,  has  been  acci- 
dentally imparted  to  the  body,  which,  > with  the 
fluid,  acquires  its  motive  tendency.  Any  other 
body  in  the  path  of  fuch  a motive  body,  and  not 
difpofed  to  move  with  it,  mull  be  an  obftacle  in 
its  way,  by  reafon  of  their  mutual  reflftence  to 
penetration ; but  the  fubtile  fluid,  incapable  of 
reft,  or  having  its  eflential  motion  deftroyed,  and 
eafily  pervading  all  bodies,  pafles  on,  out  of  the 
former  motive  body,  into  the  obftacle,  to  which 
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it  imparts  its  motion,  and  thus,  in  impulfe, 
motion  may  be  faid  to  be  communicated. 

The  fa6l  of  communication  of  motion,  here  £ 
deduced  from  principles,  being  on  the  received 
fyftem  inexplicable,  is  there  confidered  as  a 
miracle,  or  an  effe6l  not  depending  on  any  natural 
powers  or  laws ; but  what  can  more  ftrongly 
evince  the  imperfe6lion  of  principles  intended 
to  explain  natural  appearances,  than  their  failing 
in  regard  to  a fafl,  of  all  others,  the  mod  fre- 
quent and  familiar. 

The  effect  of  a body  in  motion,  ex-  f 
ERTED  to  overcome  ANY  UNIFORM  FORCE  OF 
GRAVITY,  OR  COHESION,  IS  PROPORTIONAL  TO 
THE  MASS  COMPOUNDED  WITH  THE  SQUARE 
OF  THE  VELOCITY  ; ALTHOUGH  THE  FORCE  OR 
MOMENTUM  IS  IN  THE  RATIO  ONLY  OF  THE 
MASS  AND  SIMPLY  THE  VELOCITY. 

Almoft  infinite  has  been  the  perplexity,  which 
this  principle  has  occafioned,  fince  Mr.  Leibnitz 
firft  announced  it,  but  in  too  general  a-way,  and 
the  followers  of  Sir  Ifaac  Newton  contended 
againft  it.  The  experiment  is  eafily  made. 

Observation  X. 

Let  a weight  fall  from  a known  height  per-  o 
pendicularly  upon  a nail,  whofe  point  is  juft  in- 
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ferted  in  a piece  of  wood,  and  the  number  of 
ftrokes  be  found,  which  the  weight  at  that  height 
requires  to  drive  home  the  nail.  If  the  weight 
then  be  let  fall  from  a height  double  the  former^ 
one  fourth  the  number  of  blows  will  drive  home 
a nail  of  equal  fize  and  figure,  in  the  fame 
wood. 

H The  faQ  is  an  obvious  confequence  of  the 
principles  by  which  aflion  is  explained.  It  is 
evident,  that  a projeflile  impelled  againft  the 
flow  of  a current,  will  with  a double  velocity 
proceed  four  times  the  diflance  ; for  with  the 
double  velocity,  it  having  a double  motion,  it 
will,  by  its  double  motion,  be  able  to  encounter  a 
double  quantity  of  the  current.  But  by  reafon 
of  the  velocity  being  double,  it  will  have  pro- 
ceeded double  the  diflance  of  the  former  in 
an  equal  time,  and  in  this  equal  time,  it  can 
have  encountered  a force  of  the  current,  equal 
only  to  that  which  the  former  projeflion  had 
met  in  the  fame  time  and  half  the  diflance ; for 
we  do  not  here  fpeak  of  the  quantity  of  the  mafs 
of  the  fluent,  but  of  its  flowing  impetus,  which 
being  fuppofed  uniform,  mufl  always  be  equal 
in  equal  times,  without  any  regard  to  the  mafs 
or  diflance  in  which  the  impetus  is  confidered. 
At  the  end  of  the  double  diflance,  therefore, 
the  fecond  projeflion  will  have  met  as  much  of 
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the  impetus  as  the  former  met,  and  as  much  of 
its  force  will  be  deftroyed  as  is  equal  to  the 
former  proje6lion  ; but  the  force  of  the  fecond 
projeflion  being  double,  will  yet  proceed  on 
to  another  diftance,  alfo  double  the  diftance  of 
the  firft  proje6lion,  and  thus  the  whole  diftance 
of  the  fecond  projectile  will  be  quadruple  the 
firft. 

It  has  been  proved,  that  all  aClion  confifts  in  i 
motion,  and  is,  therefore,  as  a current,  to  have 
the  time  of  its  flow  regarded  in  its  meafures. 

It  is  half  in  half  the  time,  in  double  the  time, 
double. 

While  an  increafed  velocity  augments  pro-  k. 
portionally  the  force  of  a projeClile,  it  diminifhes 
in  the  fame  ratio  the  refiftence  of  the  oppofing 
force.  Leibnitz  miftook,  in  faying  the  force  of 
the  body  was  increafed  according  to  the  fquare 
of  the  velocity.  Its  effed  only  is  increafed  in 
that  proportion,  by  the  diminution  of  the  re- 
fiftence ; the  force  of  the  body  being  in  the 
fimple  ratio  only  of  the  velocity,  as  the  New- 
tonians juftly  fay.  One  can  hardly  have  any 
fingle  evidence  of  the  truth  of  principles,  .more 
ftriking,  than  their  fervingto  demonftrate,  a priori^ 
a faCt,  fo  important  in  mechanics,  yet  fo  per- 
plexing to  philofophers  as  this  has  been. 
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CHAP.  III. 

\ 

Agreement  of  Phenomena,  with  the  Orbicular 
or  P^ev diving  Motion,  of  the  Active 
Substance,  which  is  the  Cohjlrud^ive 
Principle  throughout  Nature. 

A ^1  H E ACTIVE  SUBSTANCE,  the  primary 
^ fluid,  the  immaterial  bafis  of  all  material 
being,  the  matter,  if  I may  fo  fay,  or  com- 
ponent fubftance  of  the  world,  is  conftituted  into 
the  fabric  of  the  univerfe  by  peculiar  motions, 
in  orbits,  either  in  circles  or  in  ellipfes  of 
various  forms.  - 

5 The  truth  of  this  has  been  placed  out  of 
doubt,  by  the  cleareft  evidence  of  rational 
proofs ; but  it  muft  be  confeffed  to  be  a defirable 
thing,  to  be  able  alfo,  to  afford  fome  teftimony 
of  which  the  fenfes  may  judge., 

c . Matter  is  an  ina6five  being,  which  when  im- 
meiTed  in  active  substance,  will  be  moved 
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by  its  motion ; unlefs  it  be  at  once  aQuated 
equally,  in  contrary  ways. 

If,  therefore,  the  active  substance  does,  d 
when  from  contrary  points  it  is  determined  to  a r 
centre,  revolve  in  fome  orbit  about  that  centre, 
this  revolution  ought  to  carry  about,  in  the  fame 
orbit,  fuch  bodies  as  are  the  feats  of  the  re- 
volving ACTIVE  SUBSTANCE,  if  thofc  bodies 
are  free  to  move,  and  not  urged  equally,  and,  at 
the  fame  time,  in  contrary  direftions. 

If  a folid  body,  be  at  once  preffed  by  other  e 
folids,  in  two,  or  in  any'  number  of  contrary 
direftions,  there  is,  from  every  fource  of  the 
preflure,  a flow  of  the  active  substance  into 
the  fource  of  the  oppofite  preflure,  or  a con- 
tinued 'circulation  produced  by  the  contrary 
preflures  (p  260).  But  in  this  cafe,  each 
body  is  the  feat  of  contrary  currents,  and 
by  thefe  contrary  currents,  no  one  of  them 
ought  to  be  moved ; therefore,  in  the  mechani- 
cal preflure  of  folid  bodies,  there  can  be  no 
fenfible  motion  of  the  bodies  to  evince  the  in- 
ternal circulation  of  the  aflive  fluid. 

For  every  preflure  has  its  own  diftinft  circu-  f 
lation,  and  the  central  body,  prefled  by  fur- 
rounding bodies,  by  that  preflure,  coheres, 
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becomes  one  body  with  them,  and  cannot  there- 
fore move. 

G If  a portion  of  the  aftive  fluid  be  determined 
to  unite  in  a centre  within  itfelf,  there  will  be 
infinite  eurrents  concentrating  as  radii  from  the 
circumference  to  the  centre;  and  in  the  fluid 
portion,  all  thefe  currents  will  combine  to  give 
the  whole  portion  one  revolving  motion  about 
its  centre,  beginning  at  the  centre,  and  extend- 
ing towards  the  circuniference. 

H If  a material  fluid,  air  or  water,  be  made  to 
move  from  a circumference  to  a centre,  the 
progrefs  and  aflion  of  the  afiiive  fluid  will  be 
marked  to  the  eye ; for  the  concentrating  ftreams 
of  the  material  and  inaflive  fluid,  are  fo  many 
reprefentatives  and  fenfible  tokens  of  the  in- 
vifible  fluid,  which  afluates  and  moves  them. 

\ ’ 

I The  parts  of  the  fluid  do  not  cohere,  but  are 
capable,  in  any  part  within  the  circumference, 
to  receive  a motion  feparate  from  the  motion 
of  other  parts  ; nor  is  the  fluid,  prefled  on  all 
fides  to  the  centre,  one  body,  united  with  and 
held  to  the  prefling  bodies,  as  a folid  preffed 
on  all  fides  is:  a fluid,  therefore,  is  a fit  fub- 
je6l  to  exhibit  to  the  fenfes  as  a fenfible  cover- 
ing* 
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ing%  the  fad  of  the  revolution  of  the  invifible^ 
aftive  fluid,  and  in  all  fluids  and  bodies  im- 
merfed  in  them  the  fa6l  ought  to  appear. 

Hence  we  may  lay  down  the  following  pro-  k 
pofitions. 

If  THE  ACTIVE  SUBSTANCE  BE,  ACCORDING  L 
TO  THE  CONCLUSIONS  ALREADY  DRAWN,  MADE 
TO  ASSUME  A REVOLVING  OR  AN  ORBICULAR' 
MOTION  ABOUT  A CENTRE,  IN  WHICH  ALL  ITS 
PARTS  ARE  DISPOSED  TO  UNITE,  ANY  PORTION  » 
OF  WATER,  AIR,  OR  OTHER  FLUID,  WILL  ALSO 
REVOLVE  ABOUT  ANY  CENTRE  WITHIN  THE 
SAME  PORTION,  TO  WHICH  ALL  THE  PARTS 
ARE  MADE  TO  MOVE  : 

And  converfely. 

If  a PORTION  OF  ANY  MATERIAL  FLUID,  m 
ALL  WHOSE  PARTS  ARE  MOVED  TOWARDS  A 
COMMON  CENTRE,  DOES  FROM  THAT  CENTRE, 
TOWARDS  THE  CIRCUMFERENCE,  BEGIN  TO 
REVOLVE  ABOUT  THE  SAID  CENTRE  OF  AP- 
PROACH, IT  IS  THENCE  TO  BE  INFERRED, 
THAT  AS  THE  MOTION  OF  THE  MATERIAL 

✓ * The  immaterial  fluid  is  embodied  in  matter,  and  is  evident 
to  our  fenfes,  not  directly,  but  through  the  medium  of  its 
corporeal  companion* 
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ILUID  TOWARDS  THE  CENTRE,  WAS  PRODUCED 
BY  A SIMILAR  MOTION  OF  THE  INVISIBLE 
AGENT,  SO,  JN  LIKE  MANNER,  THE  CIRCULAR 
OR  REVOLVING  MOTION  OF  THE  MATERIAL 
FLUID,  DOES  DEPEND  ON  A SIMILAR  MOTION 
IN  THE  IMMATERIAL.' 

Observation  XI. 

N If,  at  the  bottom  of  a veffel  of  water,  an 
aperture  be  made  for  the  fluid  to  efcape,  it  will 
revolve  about  the  aperture,  at,  and  at  fome  dif- 
tance  from  it,  and  efcape  with  this  revolving 
motion. 

The  water  ruflies  from  all  fides,  in  con- 
centrating ftreams,  to  fupply  the  continual 
wafte  at  the  aperture  : thefe  currents  of  water 
indicate  the  fame  central  motions  of  the  invifible 
ACTIVE  SUBSTANCE,  and  the  revolving  motion 
is  alfo  a confequence  of  the  revolution  of  the 
ACTIVE  SUBSTANCE  fuccccding  to  its  central 
motion. 

Observation  XII. 

o If  a fluid  be  agitated  in  a veffel,  by  a body 
immerfed  therein,  fo  as  to  render  the  furface 
uneven,  and  to  produce  currents,  in  various 
dire6lions,  feveral  vortices  will  appear  in  the 
fluid. 
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The  fluid  rufhes  centrically  from  the  higher 
parts  to  the  lower,  to  reftore  the  equilibrium 
of  the  furface ; or,  ftreams  meet  recurrent 
ftreams ; in  either  cafe,  producing  the  effe8:, 
on  the  fame  principles,  as  in  the  laft  pheno- 
menon. We  cannot  ftir  our  tea  without  obferv- 
ing  this  fa8; ; in  every  ftream  it  meets  our  eye  ; 
in  large  bodies  of  water,  or  the  fea,  encoun- 
tring  currents  produce  whirlpools,  the  • terror 
fometimes  of  navigators. 

Observation  XIII. 

Concentrating  currents  of  air  rufliing  from  p 
oppofite  points,  produce  a revolving  motion 
about  the  central  point,  or,  a whirlwind. 

It  is  agreed,  among  naturalifts,  that  whirlwinds 
happen  only  where  contrary  winds  meet  from 
feveral  points ; they  are  found  of  various  mag- 
nitudes and  violence,  according  to  the  quantity 
and  velocity  of  the  central  winds  ; at  fea,  they 
form  water-fpouts ; on  fliore,  whirlwinds  are 
fometimes  alarming  and  mifchievous  ; in  windy 
weather  we  may  frequently  obferve  final  1 whirl- 
winds wherever  obftacles  interrupt  the  regular 
currents  of  air  and  produce  eddy  winds,  dull 
and  light  bodies  are  carried  round  in  fmall 
circles,  exhibiting  in  thefe  familiar  appearances, 
the  univerfal  law  and  conflitution  of  nature. 
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Q,  A body,  floating  in  any  fluid,  obeys  the 
motions 'of  the  fluid,  and  is,  in  this  refpefl,  the 
fame  with  a portion  of  the  fluid  equal  to  that 
which  the  floating  body  difplaces ; a body  placed 
in' the  centre  of  any  vortex  of  water,  will  be 
made  to  rotate  on  its  axis ; and  if  placed  within 
the  vortex,  at  a diftance  from  the  centre,  will  be 
carried  about  the  centre  together  with  the  fluid. 
Thefe  faffs  may  eafily  be  brought  into  view  by 
fmall  vortices  of'  water,  fuch  as  are  found  in 
currents,  or  as  may  in  various  ways  be  pro- 
duced in  veffels  (n,  o 312},  and  may  be  diver- 
fified  at  pleafure,  fo  as  to  exhibit  fome  of 
the  mod  important  and  interefling  phenomena 
in  nature. 


Observation  XIV. 

R The  motion  of  the  earth  about  its  axis,  being 
affumed  as  faff,  is  a fublime  and  magnificent 
teffimonial  to  our  purpofe. 

s For  the  weight  of  bodies  on  its  furface  prefling 
from  every  part  towards  its  centre,  does  by  our 
, principles,  afford  the  inference  of  a circulating 
fluid  within ; and  the  whole  earth,  with  its 
atmofphere,  whether,  as  by  our  theory,  it  be 
fuppofed  immerfed  in  the  centre  of  a fluid 
vortex,  or  as  by  the  received  fyffem,  to  be  fur- 
rounded  only  by  a void  fpace,  it  is,  on  either 

fup- 
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fiippofition,  equally  at  liberty  to  move  and  rotate 
on  its  axis ; it  ought,  therefore,  by  the  cir- 
cumambient preflure,  which  manifeftly  exifts, 
to  rotate  on  its  axis,  there  being  no  impediment 
to  fuch  motion  ; the  fame  would  obtain  in  fmaller 
folid  bodies  on  the  earth^s  furface,  when  preffed 
by  furrounding  folids,  but  that  by  the  preffure 
of  the  furrounding  folids  they  become  fixed, 
and  united  to  them.  Thofe  bodies  alone,  whofe 
external  furfaces  are  at  liberty,  can  be  made  to 
rotate  by  the  concentrating  tendencies  of  all 
their  parts.  Such  alone  are  bodies  furrounded 
with  fluids,  or  with  a void,  thefe  are  found 
in  all  cafes,  adually  to  have  fuch  a rotation  ; 
and  the  proof,  fo  far  as  fads  can  go,  is  unequi- 
vocal and  complete. 

May  we  not  juflly  draw  from  the  above,  a t 
new  and  cogent  argument  for  the  truth  of  a 
theory  which  leads,  ^/)r/or/,  to  a demonftradon  of 
the  earth's  motion  on  its  axis.  This  important  fad, 
hitherto  known,  only,  as  the  flow  refult  of  agro- 
nomical difcoveries,  and,  through  fo  many  ages, 
concealed  from  mankind,  is  a fimple  and  obvious 
dedudion  from  a jufl  theory  of  mechanical 
motion. 

Nor  w^ould  it  be  difficult  to  extend  the  fame  ^ 
method  of  dedudion  further  into  the  machinery 
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of  the  celeftial  bodies,  but  it  would  be  foreign 
from  our  prefent  bufinefs. 

And  to  thofe,  who  would  withhold  their  alTent 
to  the  proof  oiFered  of  the  principle,  we  may 
now  prefent  to  their  fenfes  the  fame  propofition 
as  the  affertion  of  difa^y  evident  to  all  men. 

I beg,  however,  that  this  appeal,  on  my  part, 
to  fa6i;s,  may  not  be  mifconftrued  into  an'acknow- 
ledgement  that  fa8:s  are  proofs  of  truths,  or  that 
any  propofition  can  dire6lly  be  proved  by  fa^s, 
A proof  is  a fucceffion  of  confequences  drawn 
from  a truth  admitted,  fhowing  it  to  involve 
another  truth,  not  admitted,  until  fo  proved. 
Thefe  can  exift  only  in  the  mind,  and  their 
fubjecl  is  only  general  ideas.  Every  fad  is  par- 
ticular, and  exifts  without  the  mind.  It  is  an 
individual  exiftence,  which  involves  no  other 
exiftence  than  itfelf : more  efpecially  a fad  feen, 
can  be  no  proof  of  another  fad,  unfeen,  and 
unobnoxious  to  any  fenfe.  Since  then,  the 
caufcs  of  phenomena  are  not  the  phenomena 
themfelves,  they  muft  be  exiftences  not  to  be 
traced  by  corporeal  organs,  but  by  the  intelled 
alone. 

The  fads  above  referred  to,  are  fenfible  ap- 
pearances of  vortices  in  fenfible  fluids,  water  or 
air.  Thefe  fads  are  no  proofs  of  other  fads, 
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they  fhow  nothing  beyond  them  Tel  ves  : when, 
therefore,  we  bring  thefe  as  evidences  to  fup- 
port  other  fafls,  to  wit,  fimilar,  but  invifible 
motions  of  an  invifible  fluid  ; that  evidence  is 
not  contained  in  the  fafts  adduced,  but  in  a pro- 
cefs  of  the  mind,  which,  admitting  the  fafl  feen, 
as  an  axiom  or  firfl:  principle,  infers  fomething 
further,  as  neceflary  from  the  axiom,  admitted. 

It  infers  from  the  effeft,  a caufe  adequate  and 
prefent,  and  that  can  be  no  other  than  an  agent, 
prefent  in  the  material  fluid,  moving  invifibly, 
as  the  material  fluid  is  feen  to  move. 

But  it  is  too  much  the  wifdom  of  the  prefent  z 
age,  to  confine  thernfelves  to  coporeal  methods 
of  ftudying  nature.  Experiment,  alone,  claims 
the  philofopher’s  regard.  Having  obferved 
the  ill  fuccefs  of  our  forefathers,  who,  in 
their  clofets,  abftraHed,  and  in  profound  medi- 
tation, endeavoured,  by  various  procefles  of 
reafoning,  to  come  at  a knowledge  of  the  fecret 
caufes  of  thofe  things,  which  the  vulgar  fee  with 
inattentives  eyes ; and  concluding  from  their 
failure,  not  merely  that  they  had  reafoned  wrong, 
but  that  they  were  wrong  in  expeHing  that  reafon 
would  avail  them  in  this  purfuit : the  moderns 
attempt  a different  method,  inftead  of  their 
thoughts  and  their  pens,  they  employ  their 
hands  and  their  machines.  To  the  more  common 
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fa8;s,  they  add  a numerous  lift  of  others,  lefs 
familiar,  gathered  from  a variety  of  arbitrary 
affociations  and  conjunftions  of  bodies,  which 
the  pleafure  of  the  operator  fuggefts.  Thefe 
obfervations  being  made  with  inftruments  pur- 
pofely  calculated,  the  quantities  of  the  refults 
can  often  be  afcertained  with  confiderable  ac- 
curacy, and  from  hence  much  utility  may 
accrue.  But  in  all  this,  I can  fee  no  other  hope 
than  that  of  new  fafls  continually  multiplied  by 
the  indefatigable  experimentalift.  I fee  no  ad- 
vance towards  the  knowledge  of  caufes.  I can- 
not conceive  how  the  caufe  of  common  appear- 
ances can  be  expefted  to  be  found  in  other  ap- 
pearances, lefs  common  and  equally,  or  more 
obfcure.  I can  difcern  herein  frefh  labour,  only, 
cut  out  for  the  philofopher,  but  no  affiftance 
towards  the  attainment  of  his  end. 

I confefs  I am  aftonifhed,  when  1 fee  phi- 
lofophers  of  modern  times  pouring  contempt 
on  the  ancients  for  the  folly  of  hoping  that 
reafon'  would  arrive  at  a difcovery  of  the 
myfteries  of  nature,  and  commending  their 
own  fuperior  wifdom  in  the  happier  method 
they  have  adopted,  when  I confider  what  this 
method  is. 

That  in  the  place  of  reafon,  they  employ 
mechanical  inftruments,  and  fubftitute  handi- 
craft working  for  thinking. 
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Are  the  fecrets  of  nature  remote,  that  tele- 
fcopes  can  bring  them  to  us  ; are  they  fmall,  that 
microfcopes  can  difcover  them  in  their  retire- 
ments ; are  they  pent  up  in  the  innermoft  parts 
of  hard  bodies,  that,  hammar,  chiffel,  and  faw, 
can  break  their  prifon  walls,  and  let  the  captives 
free  ? 

By  force  of  mechanifm,  by  tortures,  do  we  a 
hope  to  drag  from  nature,  the  fecret  which  fhe 
refufes  to  our  prayers. 

After  all,  what  has  experiments  done  for  us,  b 
more  than  increafe  the  catalogue  of  fafts.  Do 
we  know  more  of  caufes  than  our  predeceffors  ? 
What,  after  all,  can  we  expe8:  ? Will  the  caufe 
we  feek  affume  a corporeal  ,form,  and  charm 
our  fenfes  with  unknown  delights  : will  it  be 
beauty  to  the  eye,  mufic  to  the  ear,  or  fweet- 
nefs  to  the  tafte  ; may  we  handle  it ; will  the 
mathematician  determine  its  figure ; can  we  keep 
it ; fhall  we  treafure  up  the  precious  novelty 
with  the  regalia  of  ftate  ? And  fliould  we,  by 
fome  lucky  hit,  fome  exquifite  jumble  of  matter 
and  motion,  arrive  at  this  defired  end,  how  long 
fhould  we  be,-  before  every  branch  of  knowledge 
would  adopt  the  experimenting  plan  ! The  ma- 
thematician would  feek  his  definitions  and  axioms 
in  the  collilions  of  bodies,  and  leave  his  demon- 
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firaiions  for  the  more  certain  way  of  rule  and 
compafs ; clocks  and  watches  would  be  con- 
ftrufted  to  point  out  the  moral  relations  and 
duties  of  mankind. 

We  fhould  feek  a knowledge  of  the  jirfl  cauje 
in  the  fame  experimental  way,  and  in  the  fchool 
of  nature  (as  the  moderns  fay)  ftudy  natures  God. 
Some  would  feek  him  in  the  rude  and  boifterous 
elements ; others  in  the  mechanic’s  fliop,  where 
the  fetters  of  art  lend  their  aid  to  fubdue  nature; 
the  poliffied  mirror,  the  pervious  lens,  the 
wheeled  machine,  the  force  of  mechanic  powers 
would  all  be  fet  to  work  in  the  pious  caufe. 
The  chemical  theologift  by  more  fubtile  means, 
by  ^lembic  and  retort,  would  feek  to  explore  the 
latent  deity. 

c I defire  not  to  abate  the  zeal  for  acquiring 
fafts,'  nor  decry  their  utility  in  their  proper 
place.  It  is  againft  the  relinquifliing  for  this, 
all  bther  knowledge,  and  all  other  purfuits,  that  I 
protcft  ; againft  the  miftaken  zeal  that  explodes 
and  brands  with  opprobrium,  under  the  name 
of  metaphyficaly  all  thofe  inquiries  that  alone  can 
give  utility  to  experimental  knowledge.  And 
when  I fee  thofe  who  call  themfelves  philofo- 
phers,  exulting  in  their  error,  glorying  in  their 
ignorance  of  that  which  only  can  be  called  phi- 
lofophy,  and  in  that  their  enlarged  knowdedge  of 

fa6ls. 


[ 321  ] 


faQs,  which  but  ferves  to  make  the  want  of  a 
juft  theory  more  confpicuous ; deceiving,  thus, 
themfelves  and  pofterity  ; I hold  it  my  duty,  as 
a good  citizen,  and  the  friend  of  mankind,  to 
declare  thefe  fentiments  without  referve ; nor  to 
a falfe  delicacy,  facrifice  the  moft  important  in- 
terefts  of  truth  and  of  the  community.  Neither 
in  this  declaration  of  my  firm  perfuafion,  can 
I allow  that  numbers,  authority,  or  talents,  are 
againft  me ; the  fafhion,  indeed,  is : but  if  to 
the  many  refpe6lable  names  in  the  prefent  day, 
who  are  convinced  of  its  errors,  I add  the 
weight  of  all  antiquity,  I may  hope  to  ftand 
excufed  of  arrogance  or  prefumption  in  join- 
ing my  voice  to  fo  great  a majority  of  the 
world,  againft  the  fafhion,  however  refpe6lable, 
of  a fingle  century. 


T t 
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CHAP.  IV. 


SeleEl  Propojitions,  abridged  from  the  fore- 


going Pages,  and  feparated  from  their 
Proofs. 


H E following  feleftion  of  propofitions 


from  the  foregoing  work,  as  there  main- 
tained, with  general  references  to  the  parts 
where  they  are  to  be  found,  may  be  ufeful,  in 
fome  refpe6l;,  as  an  index  to  the  principal  parts ; 
but  chiefly  as  exhibiting,  in  one  view,  the  fub- 
llance  of  the  opinions,  with  their  order,  whereby 
the  reader,  who  has  gone  through  the  arguments 
feverally,  may  have  a collefled  view  of  the 
doflrines,  apart  from  their  proofs,  and  thus  be 
more  eafily  poffefled  of  the  fubftance  of  the 
work,  and  more  competently,  as  well  as  more 
fatisfaftorily  to  himfelf,  form  his  judgment  upon 
the  whole. 

PROPOSITIONS. 

A Senfations  are  the  original  fources  of  all  our 
knowledge  (h  4). 


Firft 
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Firft  principles  exift  in  nature,  and  only  in  b 
nature  are  to  be  fought  (i  4). 

Being  concealed  among  more  obvious  quali-  c 
ties,  they  are  to  be  fought  by  analyling  thofe 
things  wherein  they  exift  (l  5). 

Thefe  are  our  fenfations  derived  from  the  d 
exiftences  about  us  (a  322).  It  is,  therefore, 
by  the  analyfts  of  our  fenfations,  we  are  to 
feek  natural  principles  (m  5). 

Firft  principles  are  not  objefts  of  fenfe,  e 
therefore,  not  to  be  fought  by  experiment,  but 
by  the  intelled  alone  (n  5). 

Principles  obtained  by  reafon  are  equally  f 
certain  with  fads  (06). 

The  fecondary  qualities  of  bodies  are  re-  q 
folvable  into  the  idea  of  power  (p  11). 

Solidity  analyzed,  resolves  itself  h 

INTO  POWER  OR  ACTIVITY. 

Inaftivity  is  a privation,  and  incapable  of  i 
analyfts. 


Tt  2 
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K Matter  is  both  a8;ive  and  ina8:ive  in  different 
refpefts  ; its  component  parts  are  aftive,  and  by 
their  a6lion  conftitute  matter  as  an  whole  in- 
aftive  (m  18). 

L Inaftivity  has  no  relation  to  motion,  but  is 
its  negation  (o  18). 

M The  essence  of  body  is  power  (u  25). 

N -Cohesion  is  a power,  which,  either  in 

HOLDING  TOGETHER  ANY  NUMBER  OF  PRI- 
MARY SOLID  PARTS,  OR  IN  CONSTITUTING  ONE 
PRIMARY  SOLID,  BY  HOLDING  ITS  OWN  PARTS 
TOGETHER,  IS  SIMILAR,  BOTH  IN  ITS  NATURE 
AND  MODE  OF  OPERATION  (n  25). 

o The  power  of  folldity  is  twofold,  from  within, 
outward,  refilling  compreffure;  from  without, 
inward,  preventing  expanfion  (£29). 

F Matter  is  not  impenetrable  (y  37,  See,) 

^ The  analysis  of  the  idea  of  motion 
resolves  it  into  action  alone  (p  48}. 

R Action  depends  upon  and  implies  the 
presence  of  a substance  which  is  active 
(a  57)- 
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An  active  substance  exists  through-  s 

OUT  NATURE,  THE  UNIVERSAL  ESSENCE  AND 
AGENT  (s  61). 

This  ACTIVE  SUBSTANCE  docs  aftually  cxift,  T 
external  to  our  minds,  and  independent  on  being 
perceived  (Chap.  vi.  p 63). 

The  ACTIVE  SUBSTANCE  is  immaterial  and  u 
unintelligent,  intermediate  to  matter  and  mind 
(Chap.  vii.  p 84). 

The  ftandard  of  truth  in  philofophy  is  the  x 
mind*s  perception  of  the  connexions  of  things 
(q  98) ; hence  rules  of  reafoning  (a  102). 

The  MANNER  IN  WHICH  THE  ACTIVE  SUB-  Y 
STANCE  IS  ACTIVE  IS  £Y  MOTION  (o  106). 

The  manner  in  which  it  acts  is  by  z 
UNION  with  the  SUBJECT  OF  ITS  ACTION 

(t  107). 

No  RATIONAL  AGENCY  IS  DISCOVERABLE,  A 
IMMEDIATELY  IN  EXPERIMENTS,  BUT  BY  IN- 
FERENCES FROM  THEM  (p  II2). 

. Bodies  as  entire  masses  being  inactive,  b 

THEIR  ACTIVITIES  ARE  ADVENTITIOUS,  NOT 
INNATE  (a  1 13). 

They 
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c They  have  two  forms  of  adivity,  motion  and 
impulfe  (b  113). 

D They  are  a6live  by  means  of  an  active 
SUBSTANCE  communicatcd  to  them  (h  115). 

£ This  active  substance  penetrates  the 

SOLID  PARTS  OF  BODIES  (m.  1i6). 

r The  quantity  of  aftivity  is  proportional  to  the 
quantity  of  active  substance  (o  117). 

0 Impulse  depends  on  active  substance 

FLOWING  OU-TOF  THE  I M peeling  BODy(r  127). 

H Motion  depends  ON  THE  active  substance 

RETAIN  ED  WITHIN  THE  BODY  IT  MOVES  (s  128). 

1 Activity  is  communicated  in  impulse 

• BY  THE  FLOW  (g  326). 

K Percuffion  is  a mode  of  impulfe  (i  326), 
marked  by  the  change  from  the  retained  ftate  of 

the  ACTIVE  SUBSTANCE  (h  326)  tO  itS  floW, 

or  it  is  the  beginning  of  prelTure,  or  the  mean 
ftate  between  motion  and  preffure  (a  144). 

L Preffure  is  the  laft  and  complete  ftate  of  im- 
. pulfe,  and  is  when  the  flowing  ftate  of  the 
ACTIVE  SUBSTANCE  completely  exifts  (b  144)- 

Out 
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Out  of  the  immaterial  active  sub-  m 

STANCE  MATTER  MAY  BE  FORMED  (c,  D I48). 

Matter  being  at  once  a8;ive  and  inert  in  n 
different  refpefts  (k  324}  has,  by  its  a6livity, 
a relation  to  immaterial  aftive  natures, (f  149). 

The  union  of  body  and  mind,  is  a fa6l  in  o 
evidence  of  their  mutual  relations  (x  156). 

Solidity  confifts  not  in  an  ina6live  fulnefs  p 

(g  159)-  - ■ 

Denfity  depends  not  on  porofity  (i  160).  q 

A MATERIAL  ATOM  IS  FORMED  BY  THE  RO-  R 
TATION  ABOUT  ITS  OWN  AXIS  OF  A PORTI.ON 
OF  THE  IMMATERIAL  ACTIVE  SUBSTANCE 

(c  166). 

The  two  effefts,  folidity  and  inertia,  arife  from  & 
one  caufe,  a rotatory  motion.  In  the  modern 
fyftem,  one  effeQ:  motion,  requires  two  caufes,. 
the  impreffed  and  innate  forces  (n  170). 

The  relation  between  the  active  substance  ^ 
and  matter  is  refembled  to  that  between  a line 
and  a circle  (o  171). 

, The 
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u The  modern  philofophy  errs  in  attempting  to 
prove  powers  or  exiftences  by  mathematical 
reafoning  (z  173,  c 174). 

X It  is  an  error  to  imagine  that  the  Newtonian 
fyftem  is  founded  upon  mathematical  reafoning, 
or  fupported  by  it  (c  174). 

I 

Y Its  phyfical  principles  (or  metaphyfical)  are  in- 
capable of  fupport,  but  in  their  own  merits 
(d  175).  ■ 

z Problem  proposed  to  explain  the  man- 
ner OF  THE  ATTACHMENT  AMONG  ATOMS 

(g  175)- 

A The  difficulty  which  hitherto  has  attended 
this  inquiry,  has  been  of  our  own  creation,  by  the 
falfe  premifes  affumed  (i  176,  &c.). 

B Atoms  are  united,  or  cohere  by  inter- 
mixture OF  THEIR  SUBSTANCES  (a  183). 

c ThEREISASIMILAR  law  of  CONSTRUCTION, 
OR,  AN  ANALOGY  BETWEEN  ALL  PARTS  OF 
NATURE,  THE  SMALLEST  AND  THE  LARGEST 

(Chap.vii). 
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Bodies  contain  within  them  active  ^ 

PRINCIPLES,  and  sources  OF  ACTION,  AL- 
THOUGH THEY  ARE  INACTIVE  (p  228). 

Motion  is  the  original  state  of  being  £ 
(l  229). 

Rest  IS  DERIVED  FROM  MOTION  (m  229).  ^ 

The  orbicular  motion,  which  conftitutes  mat-  o 
ter  and  the  rarer  orbs,  that  retain  the  planets  and 
conneft  the  parts  of  the  univerfe,  arife  from  a 
law  determining  the  motions  of  the  active 
SUBSTANCE  to  union,  and  from  the  neceflity 
of  exiftence  (Chap.  iii.  p 233). 

Cohefion  is  produced  by  iinperfe6l  atoms,  h 
called  conne^ing  corpufcleSy  of  the  fame  nature 
with  the  primary  atoms,  cornpounded  of  parts 
of  the  atoms  they  ferve  to  conne6l  (Chap.  iv. 
p 247). 

Mutual  contary  impulfes  are  tranfient  unions  1 
produced  by  the  active  substance,  by  means 
of  its  orbicular  motion,  whereby  it  produces  all 
unions  (Chap.  v.  p 257). 

The  queftion  of  the  origin  of  motion  implies  k 
an  abfurdity ; that  death  preceded  and  pro- 
duced life  (Chap.  vi.  p 263). 

Uu 
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L An  important  diiFerence  between  the  law  of 
union  and  attraftion,  is,  that  one  is  faid  to  be 
impofed  upon  an  immaterial  a6live  fluid,  the 
other  on,  inaftive  matter,  which  latter  is  im- 
' poflible,  as  it  implies  the  fame  quality,  aflivity, 
to  be  and  not  to  be^  at  the  fame  time. 


( ONCLUSIOIv. 


CONCLUSION. 


Here,  for  the  prefent,  1 am  compelled  to 
dole  along  and  interefting  labour ; un- 
der many  difadvantages,  1 fubmit  a faulty,  and 
unfinifhed  work  to  the  public  award.  Fully 
fenhble  how  much  I (land  in  need  of  indulgence, 
I am  yet  apprehenfive,  fome  may  think  me  lead 
entitled  to  it,  in  a point,  where  I reft  my  chief 
pretentions  to  favour;  I mean,  in  having  given 
my  own  refle61ions,  freely,  without  fuftering 
them  to  be  influenced,  by  what  the  world  calls 
authority. 

What  will  be  the  fate  of  this  volume,  time, 
only,  can  reveal ; of  this  I am  unalterably 
affured,  every  free  difcuflion  of  eftablifhed 
do8;rines,  produces  a double  benefit  to  fcience’ ; 
as  it  alferts  the  independence  of  the  mind,  and 
tends  to  dilTolve  the  charm  which  eftablifhments, 
long  unexamined,  produce ; while  it  continually 
brings  them  anew  to  the  teft  of  reafon,  and 
gives  us  the  chance  of  difcovering  errors,  which 
our  predeceffors  may  have  overlooked. 

II  u 2 
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Divine  revelation,  alone,  can  have  a claim 
to  an  independence  on  reafon.  Whether  thofe 
are  worfe  philofophers,  or  theologifts,  I know 
not,  who  would  place  philofophy  on  the  fame 
footing. 

Nor  is  it  admiffible,  as  thefe  contend,  that  what 
has  once  been  proved  to  he  true,  muft  ever  he  Jo  \ 
defigning,  thus,  to  perfuade  men,  that  none  need 
again  examine  what  they  have  reported  as  true. 
For  what  is  proof?  It  is  that  which  fatisfies  the 
mind  of  truth.  It  is  an  evidence  adapted  to 
the  ftate  of  the  intelle6l.  The  fame  thing  will, 
to  one  man,  be  demonftration,  and  give  full 
alTurance,  which,  to  another  will  not  amount 
to  probability.  Would  not  the  followers  of 
Ariftotle,  or  of  Des  Cartes,  aver,  they  have 
proofs  of  their  doDrines ; and  if  what  has 
once  been  proved  true,  muft  ever  be  true,  our 
fyftem,  each  would  fay,  muft  be  eternal. 

To  what  then  does  a principle  lead,  which 
will  apply  alike  to  every  fyftem,  and  every  feft. 

The  truth  is,  the  votaries  of  every  different 
philofophy,  and  different  worfhip,  are  themfelves 
pcrfuaded  in  their  faith ; but  this  argument  can 
only  avail  to  the  predominant  party.  When 
Cartefianifm  was  the  vogue,  would  not  they  have 

faid 
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faid  what  the  Newtonians  do  now.  Had  the 
argument  been  then  allowed,  the  fyftem  of 
Newton  would  never  have  prevailed — fhould  it 
be  now  allowed,  Newtonianifin  can  never  be 
reformed, 

Dulnefs  will  alBx  the  feal  of  infallibility  to 
the  orthodoxy  of  the  day.  It  will  bar  the  door 
of  fcience  upon  mankind,  and  blaft  the  riling 
hopes  of  all  pofterity. 

What  glorious  advances  in  knowledge,  futurity 
may  have  in  ftore,  we  know  not;  but  ardent 
ought  to  be  our  hopes,  and  indefatigable  our 
zeal ; we  ought  to  prefs  forward,  nor  imagine. the 
labours  of  oyie  man  can  have  bounded  our  pro- 
grefs,  nor  hearken  to  thofe,  who,  having  ereded 
an  idolatrous  temple  to  his  fame,  would  have  us 
flop  and  worjbip  ; *nor  prefume  to  pafs  the  boun- 
daries they  have  marked  out  to  human  reafon. 

Let  thefe  boaft  of  their  proofs  and  enjoy 
them  ; let  us  demand  their  production,  and  judge 
of  them  for  ourfclves.  Proofs  to  pail  ages  are 
not  proofs  to  the  prefent.  As  the  mind  gets 
enlightened  and  emancipated,  its  powers  are 
ftrengthened,  its  vifual  organs  emit  a brighter 
ray.  In  things  we  deem  proved,  pofterity  may 
difcern  errors.  Thus  we  may  go  on  from  age 
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to  age,  advancing  to  a more  mature  and  perfeft 
period  than  imagination  can  yet  conceive. 

Abfolute  proof,  indeed,  is  ever  the  fame,  but 
of  this  we  have  no  knowledge.  It  is  only  with 
proofs,  relative  to  our  own  intellefts,  that  we 
are  concerned. 

. Permit  me  now  to  caution  thofe  engaged  in 
fcenes  of  aftive  life,  from  the  dangerous  error 
of  imagining  that  metaphyfical  inquiries  ; that 
the  firft  and  abftrufe  principles  of  things  are,  to 
them,  of  fmall  importance.  Arts,  manufaftures, 
commerce,  laws,  government,  civil  policy,  the 
order  and  happinefs  of  fociety,  are  the  refult  of 
knowledge  and  fcience,  mull  partake  in  their 
improvements,  and  together  with  them,  make 
advances  towards  perfe61ion,  or  fink  again  into 
barbarian  darknefs.  The  deareft  interefts  of 
mankind  are  involved  in  thofe  inquiries  we  fo 
little  efteem.  The  fate  of  pofterity,  in  thefe 
refpefls,  is  in  our  hands ; we  may  cherifh  the 
feeds  from  which  the  rifing  generation  may  reap 
a plentiful  harveft  of  knowledge,  or  we  may 
choak  the  foil  and  leave  only  barren  fields  for 
their  inheritance. 

The  connexion,  indeed,  between  metaphyfics 
and  the  concerns  of  life,  lies  too  deep  to  be 
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feen  by  fuperficial  obfervers;  but  the  deeper 
and  more  concealed  is  the  influence,  the  more 
potent  and  extenfive  are  its  effeds.  A fub- 
terraneous  expanfion  of  fire,  if  near  the  furface, 
foon  makes  its  harmlefs  exit ; but  if  deep  funk, 
near  the  centre,  it  fhakes  half  the  globe,  and 
buries  nations  in  ruins. 

Had  I forefeen,  the  fatigue  and  the  incon- 
veniencies  to  which  my  prefent  and  its  confe- 
quent  occupations  have  fubjeHed  me,  and  to 
which  they  will  yet  expofe  me,  in  one  colleHed 
view,  I am  not  certain  whether  my  fortitude 
would  have  fupported  me  in  the  undertaking. 
I have  been  led  on  by  infenfible  degrees  to  the 
prefent  moment  ; my  defire  of  information 
prompted  me  to  think ; my  wifli,  both  to 
benefit  others,  and  to  profit  by  their  afliftance, 
induced  me  to  communicate  my  thoughts. 

They  are  now  no  longer  mine,  but  the  pro- 
priety of  the  public  and  of  mankind.  If  they 
tend  to  a growth  in  truth,  I fhall  rejoice  in 
having  contributed  to  the  public  treafury  of 
fcience  ; if  they  be  the  offspring  of  error,  I 
fhall  concur  in  configning  them  to  oblivion. 
We  fhould  be  cautious,  equally,  neither  to  hoard 
up  bafe  coin,  nor  throw  away  fterling  riches ; 

we 
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we  fhould  examine  with  care,  and  feleO;  with  im- 
partial hand. 

As  I have  fpoken  freely  of  the  opinions  of 
others,  others  are  at  liberty  to  do  the  fame  of 
mine.  Although  I have  fought  to  dete6l  errors, 
I have  no  pretentions  to  be  exempted  from 
erring.  But,  if  I have  written  with  candour, 
as  1 have  examined  with  care,  the  like  care  and 
candour  others  will  obferve  to  me,  in  their  en- 
deavours to  correft  my  faults,  which,  I hope,  all, 
who  have  the  proper  talents,  will  be  more 
affiduous  to  amend,  than  fevere  to  cenfure. 


FINIS. 


